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DIARYL ETHERS AS OPIOID RECEPTOR ANTAGONIST 

The present invention is in the field of medicinal chemistry. The invention relates 
specifically to compounds useful as opioid antagonists, methods of treatment, methods of 
using, and pharmaceutical compositions thereof. 

Background 

Three tjpes of opioid receptors, mu, kappa, and delta opioid receptors are 
generally reported. Recent evidence points to the interactions between receptor dimer 
combinations of mu, kappa and/or delta receptors (called heterodimcrs) as also 
contributing to opioid activity. Opioid receptors and their normal regulation or lack 
thereof, has been implicated in disease stales including irritable bowel syndrome, nausea, 
vomiting, pruritic dermatoses, depression, smoking and alcohol addiction, sexual 
dysfunction, stroke and trauma in animals. Therefore it is not surprising that the ability to 
antagonistically bind opioid receptors has been shown to produce ameliorative, 
preventative and/or treatment effects in animals including humans afflicted with one or 
more of these disease states. 

More recently, certain antagonists of the opioid receptors have been found to 
increase metabolic energy consumption, and reduction of weight in obese rats while 
maintaining muscle mass. These findings indicate that an effective opioid antagonist may 
be useful in preventing, treating and/or ameliorating the effect of obesity. Considering 
the percentage of the population that is obese in Western societies and the indirect costs 
associated with treating the effects and s>aiiptoms of obesity and Related Diseases, the 
importance of these findings cannot be overstated. 

Though many opioid antagonists have been disclosed, the search continues for 
alternative and/or improved or more effective antagonists having an overall benefit to the 
patierit with little or no major side effects. U.S Patent No. 4,891,379 disclosed 
phenylpiperidine opioid antagonists useful for the treatment of diabetes and obesity. In 
particular, U.S. patent 4,891,379 disclosed the compound LY 255582 represented by the 
structure: 
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U.S. Patent No. 4,191,771 also disclosed compounds useful as opioid antagonists. 
Also, bicyclic analogs of phenyl piperidine have been prepared and reported as opioid 
antagonists in Wentland, et al., Biorganic and Medicinal Chemistry Letters 1 1 (2001) 
623-626; see also Wentland, et al., Bioorganic and Medicinal Chemistry Letiers li . 
(2001 ) 1 7 1 7-1 72 1 . Finally, European Patent application number EP 1 072592A2 filed 
May 1 8, 2000, discloses phenylpiperidine compounds of formula 1 




wherein A, D, . R^, R"*, X, and n have meanings given in the description, whicli 
are useful in the prophylaxis and in the treatment of diseases mediated by opioid receptors 
such as pruritus. 

U.S patent No. 6,140,352 and related patents disclose the compound of formula 
Fonnula 1 



OH R3 




0) 
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wherein the variables Xj, X2, X3 Rj, R3, R4, R5 and R6 are as described therein, as 
agonists of the beta adrenergic receptor useful for the treatment of diabetes and obesity. 

Regardless of these and other disclosures of compounds useful as opioid receptor 
antagonists, or useful for the treatment of obesity, and/or diabetes by other mechanisms, 
there remains an unmet medical need for a safe, effective and/or alternate treatment or 
prophylaxis of diseases associated with opioid receptors, particularly obesity and Related 
Diseases. 

Summary of the Invention 
The present invention provides a compound of the formula (I) . 

(I) 

wherein 

each of Xj, X2, X3, X4, X5, Xe, X7, Xg, X9 and Xio is C, CH, or N; provided that each of 
rings A or B has no more than 2 nitrogen atoms; 
EisOorNH; 
vis 1,2, or 3; 

R' and R^ are independently selected from hydrogen, CrCg alkyl, Cj-Cg alkenyl, Ci-Cg 
alkynyl, aryl, C3-C8 cycloalkyl, -d-Cio alkylaryl, heterocyclyl, -CpCio alkylhelerocyclic, 
-arylheterocyclyl, -C3-C8 cycloalkylheterocyclyl, -d-Cg alkylC(0)Ci-C8 alkyl, aryl 
C(0)Ci-C8 alky]-, QvCg cyc]oa]kylC(0)(CH2)n-, -C2-C8 alkyl CH(OH)aryl, -C2- 
CsalkylCH(OH)cycloaIkyl, -C2-C8 alkylCH(OH)heterocyclyl C2-C8 alkylCH(OH)aryK - 
CrCs alkylC(0)beterocyclic, -Cj-Cs alkylC(0)aryl, aryloxyCrCg alkyl-, benzhydryl, 
fused bicyclic, CpCs alkylfused bicyclic, phenylC(0>, phenylC(O) Cj-Cg alkyl-, CpCg 
alkoxyCi-Cs alkyl-,-C0(0)Ci-C8alkyl, -S02Ci-CBalkyl, -S02CrCio alkylaryl, -SO2C1-C8 
alkylheterocyclic, -CpCg alkylcycloalkyl, -(CH2)^C(0)0R^ -(CH2)nC(0)R^ - 
(CH2)mC(0)NR^R^ and -(CH2)niNS02R^: wherein each of the alkyl, alkenyl, cycloalkyl, 
heterocyclic, and aryl groups are optionally substituted with one to five groups 
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independently selected from halo, Ci-Cg.haloalkyl, Ci-Cg thioalkyl, CpCs alkyl, C2-C8 
alkenyl, aryl, -Cj-Cg alkylaryl, -C(0)C|-C8 alkyl, -C0(0)CrC8 alk7l, -S02CrC8 alkyl, - 
S02C]-C8 alkylaryl, -SO2C1-C8 alkylheterocyclic, -CpCs alkylcycloalkyl, - 
(CH2)nC(0)0R^ -(CH2)nC(0)R^ and wherein and R^ may optionally combine with 
each other, or with 1, or 2 atoms adjacent to the nitrogen atom to form a.4, 5, 6, or 7- 
membered nitrogen-containing heterocycle which nitrogen -containing heterocycle may 
further have substituents selected from the group consisting of amino, CrCg alkyl, C2-C8 
alkenyl, Cj-Cs alkynyl, aryl, CpCg alkylar>'l, -C(0)C]-Cs alkyl, -C0(0)Ci-C8 alkyl, halo, 
0x0, Cj-Cg haloalkyl; and wherein and R^ may independently attach to the A ring to 
form a 4, 5, 6, or 7-member nitrogen-containing bicyclic heterocycle which nitrogen- 
containing bicyclic heterocycle may further have substituents selected from the group 
consisting of 0x0, amino, -CpCg alkyl, -Co-Cg alkenyl, -Ci-Cg alkynyl, aryl, -Ci-Cg 
alkylaryl, -C(0)Ci-Cs alkyl, -C0(O)CrC8 alkyl, halo, and Ci-Cg haloalkyl; and wherein 
R^ and R^ are not simultaneously hydrogen; and provided that when v is 2, and R^ and R^ 
are both hydrogen or CH5, and both A and B rings are phenyl, then the group -NR^R^ is 
not equal to -NHCH2Phenyl; and further provided that when one ofR^ orR- is-CH2CH2- 
optionally substituted phenyl or -CH2CH2-optionally substituted naphthyl, or -CH2CH2- 
optionally substituted 5 or 6 member monocyclic heterocyclic aromatic, and v is 1, and 
both A and B rings are phenyl, then R^ and R^ are not simultaneously hydrogen; 
R^ and R^' are each independently selected from hydrogen, CrCg alkyl, C2-C8 alkenyl. 
C2-C8 alkynyl, aryl, -Cj-Cs alkylcycloalkyl, and -CrC« alkylaryl; 
R"* and R^ are each independently selected from hydrogen, Cj-Cs alkyl, C2-C8 alkenyl, - 
C2-C8 alkynyl, -Cj-Cb alkoxyalkyl, d-Cg thioalkyl, halo, Ci-Cg haloalkyl, -Ci-Cg 
alkoxyhaloalkyl, aryl, -Ci-Cs alkylaryl, -C(0)CrC8 alkyl, or -C(0)0CrC8 alkyl, -Ci-Cs 
alkylamino, -Ci-Cs alkylcycloalkyl, -(CH2)niC(0)CrC8 alkyl, and (CH2)nNR^R^ wherein 
each R"* or R^ is attached to its respective ring only at carbon atoms, and wherein y is 0, 1, 
2, or 3; and wherein z is 0, 1 , 2, or 3; 

R* and R^ are each independently selected from hydrogen, Ci-Cg alkyl, Cj-Cg alkenyl, Cj- 

Cg alkynyl, -C(0)Ci-C8 alkyl, hydroxy, Ci-Cg alkoxy, -SO2C1-C8 alkyl, SOoCrCg 
alkylaryl, -SOoCj-Cg alkylheterocyclic, aryl. -Ci-Cg alkylaryl, C3-C7 cycloalkyl, -Cj-Ce 
alkylcycloalkyl, ■-(CH2)nC(0)R^ -(CH2)nlC(0)NR'^R^ and -(CH2)mNS02R^ wherein each 
of the alkyl, alkenyl, and aryl groups are optionally substituted with one to five groups 
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independently selected from Cj-Cg alkyl, Cj-Cg alkenyl, aryl, and Ci-Cg alkylaryl; and 
wherein and may independently combine with each other, and with the nitrogen 
atom to which they are attached or with 1, or 2 atoms adjacent to the nitrogen atom to 
form a 4, 5, 6, or 7-membered nitrogen containing heterocycle which nitrogen containing 
heterocycle may optionally have substituents selected from the group consisting of oxo, 
Cj-Cg alkyl, C2-C8 alkenyl, C2-C8 alkynyl, aryl, -Ci-Cg alkylaryl, -C(0)CrC8 alkyl, - 
C0(0)CrC8 alkyl, hydroxy, Cj-Cg alkoxy, -Ci-Cg alkylamine, amino, halo, and 
haloalkyl; 

R^ is hydrogen, Ci-Cg alkyl, C2-C8 alkenyl, Cj-Cg alkylaryl, -C(0)CrC8 alkyl, or - 
C(0)0CrC8 alkyl; and wherein n is 0, 1 , 2, 3 or 4 and m is 1 , 2, or 3: 
or a pharmaceutically acceptable salt, solvate, enantiomer, racemate, diastereomer or 
nriixture of diastereomers thereof. 

The present invention also provides a method for the prevention, treatment and/or 
amelioration of the symptoms of obesity and Related Diseases comprising administering 
a therapeutically effective amount of a compound of formula II to a patient in need 
thereof wherein formula II is represented by the structure 




each of Xj', Xr, Xy, Xa^, Xy, Xe*, Xr, Xg-, X9- and Xjo' is C, CH, or N; provided that 
each of rings A' or B* has no more than 2 nitrogen atoms; 
E'isOorNH; 
vis 0,1,2 or 3; 

R^ and R' are independently selected from hydrogen, CpCg alkyl, C2-C8 alkenyl, C2-C8 
alkenyl, aryl, C3-C8 cycloalk7l, -CrCio alkylaryl, heterocyclyl, -C]-Cjo alkylheterocyclic, 
-arj'lheterocyclyl, -Ca-Cg cycloalkylheterocyclyl, -Cj-Cg alkylC(0)CrCg alk7l, aryl 
C{0)CrC8 alkyl-, Ca-Cg cycloalkylC(0)(CH2)n-, -C.-Cg alkylCH(OH)aryl, ^€2- 
C8alkylCH(OH)cycloalkyl, -Ca-Cg alkylCH(OH)heterocyc]yl C2-Cg a!kylCH(OH)aryl, - 
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Cj-Cg aIkylC(0)heterocyclic, -Cj-Cg alky]C(0)ar)'l, aryJoxyd-Cg alky]-, benzbydry], 
fused bicyclic, CrCg alkylfused bicyclic, phenylC(O)-, phenylC(O) Cj-Cg alkyi-, Ci-Cg 
alkoxyCrCg aIkyl-,-CO(0)Ci-CsaIkyl, -S02CrC8alkyl, -SO2C1-C10 alkylaryl, -SOaCj-Cg 
alkylheterocyclic, ^CrCg alkylcycloalkyl, -(CH2)„C(0)0R^ -(CH2)nC(0)R^ - 
(CH2)„,C(0)NR^R^ and -(CH2)mNS02R^ wherein each of the alkyl, alkenyl, cycloalkyl, 
heterocyclic, and aryl groups are optionally substituted with one to five groups 
independently selected from halo, Ci-Cg haloalkyl, CpCg thioalkyl, Ci-Cg alkyl, Cj-Cg 
alkenyl, aryl, -C-Cg alkylarj'l, -C(0)CrC8 alkyl, -C0(0)C)-C8 alkyl, -SO2CJ-C8 alk^l, - 
SOpCi-Cs alkylaryl, -S02C)-Cs alkylheterocyclic, -Cj-Cg alk^ylcycloalkyl, - 
(CH:)nC(0)OR^ -(CH2)nC{0)R^ and wherein R^' and R^' may optionally combine with 
each other, or with 1 , or 2 atoms adjacent to the nitrogen atom to form a 4, 5, 6, or 7- 
membered nitrogen-containing heterocycle which nitrogen -containing heterocycle may 
further have substituents selected from the group consisting of amino, CrCg alkyl, C2-C8 
alkenyl, C-Cg alkynyl, aryl, Cj-Cg alkylaryl, -C(0)Ci-Cg alkyl, -CO(0)Ci"Cg alkyl, halo, 
0x0, C]-Cg haloalkyl; and wherein R^ and R^ may independently attach to the A' ring to 
form a 4, 5, 6, or 7-member nitrogen-containing bicyclic heterocycle which nitrogen- 
containing bicyclic heterocycle may further have substituents selected from the group 
consisting of 0x0, amino, -CrCg alkyl, -Ca-Cg alkenyl, -C2-Cg alkynyl, aryl, -Cj-Cg 
alkylaryl, -C(0)Ci-C8 alkyl, -CO(0)Ci-Cg alkyl, halo, and Ci-Cg haloalkyl; provided that 
R^ and R*^ die not simultaneously hydrogen; and provided that when v is 2, and R^* and 
R"*^ are both hydrogen or CH3, and both A' and B' rings are phenyl, then the group - 
NR' R^ is not equal to -NHCH2Phenyl; and further provided that when one of R^ or R^' 
is -CH2CH2-optionally substituted phenyl or -CH2CH2-optionally substituted naphthyl, or 
-CH2CH2-opiionany substituted 5 or 6 member monocyclic heterocyclic aromatic, and v 
is 1, and both A' and B' rings are phenyl, then R^ and R' are not simultaneously 
hydrogen; 

R^^ and R^** are each independently selected from hydrogen, CpCg alkyl, C2-Cg alkenyl, 
C2-C8 alkynyl, aryl, -CrCg alkylcycloalkyl, aryl, and -C]-Cg alkylaryl; 
R"* and R^ are each independently selected from hydrogen, CrCg alkyl, C2-C8 alkenyl, - 
C2-C8 alkynyl, -CrCg alkoxyalkyl, CrCg tliioalkyl, halo, d-Cg haloalkyl, -C)-Cg 
alkoxyhaloalkyl, aryl, -CrCg alkylaryl, -C(0)CrC8 alkyl, or -C(0)OCrCg alkyl, -C,-Cg 
alkylamino, -Cj-Cg alkylcycloalkyl, -(CH2)niC(0)Ci-C8 alk>'l, and .(CH2)„^IR^R^ 
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wherein each R"* and is attached to its respective ring only at carbon atoms, and 
wherein y is 0, 1 , 2, or 3; and wherein z is 0 J , 2, or 3; 

R^ and R^' are each independently selected from hydrogen, Cj-Cs alkyl, Co-Cs alkenyl, 
C.-Cg alk>'nyl, -C(0)Ci-C8 alk^l, hydroxy, Cj-Cg alkoxy, -SOaCrCg alkyl, S02C]-C8 
alkylarj'l, -SO2CJ-C8 a]k7]heterocyclic, ar>0, -Cj-Cg alkylaryl, C3-C7 cycloalkyl, -CrCe 
alkylcycloalkyl;-(CH2)nC(0)R^ -(CH2)^C(0)NR^R^ and -(CH2)mNS02R^ wherein each 
of ilie alkyl, alkenyl, and aryl groups are optionally substituted with one to five groups 
independently selected from Cj-Cg alkyl, C2-C8 alkenyl, aryl, and CpCg alkylaryl; and 
wherein R^ and R^ may independently combine together, and with the nitrogen atom to 
which they are attached or with 1 , or 2 atoms adjacent to the nitrogen atom to form a 4, 5, 
6, or 7-membered nitrogen containing heterocycle which nitrogen containing heterocycle 
may further have substituents selected from the group consisting of Cj-Cg alkyl, C2-C8 
alkenyl, Co-Cg alkynyl, phenyl, -Cj-Cg alkylaryl, -C(0)CrC8 alkyl, -C0{0)CrC8 alkyl, 
hydroxy, -Gi-Cg alkoxy, halo, and haloalkyl; 

R^ is hydrogen, Ci-Cg alkyl, Cj-Cg alkenyl, CpCg alkylaryl, -C(0)Ci"C8.alk7l, or - 
C{6)OC|-C8 alkyl; wherein n is 0, 1 , 2, 3 or 4 and wherein m is 1, 2 or 3; 
or a pharmaceutically acceptable salt, solvate, enantiomer, racemate, diastereomers or 
mixtures thereof. 

The present invention also provides a pharmaceutical formulation comprising a 
compound of formula 1 or II in association with a carrier, diluent and/or excipient. * 

The present invention also relates to a method for the treatment and/or prophylaxis 
of obesity and Related Diseases including eating disorders (bulimia, anorexia nervosa, 
etc.), diabetes, diabetic complications, diabetic retinopathy, sexual/reproductive disorders, 
depression related to obesity, anxiety related to obesity, epileptic seizure, hypertension, 
cerebral hemorrhage, congestive heart failure, sleeping disorders, atherosclerosis, 
rheumatoid arthritis, stroke, hj^perlipidemia, hypertriglycemia, hyperglycemia, 
hyperlipoproteinemia, substance abuse, drug overdose, compulsive behavior disorders 
(such as paw licking in dog), and addictive behaviors such as for example, gambling, and 
alcoholism, comprising administering a therapeutically effective amount of a compound 
of formula I or formula II or a pharmaceutically acceptable salt, solvate, enantiomer, 
racemate, diastereomer or mixture of diastereomers thereof. 
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The present invention provides a compound of formula (I) or (II) useful for the 
manufacture of a medicament for the treatment, prevention and/or amelioration of 
symptoms associated with obesity and Related Diseases. 

In another embodiment, the present invention provides a compound of formula I 
or II or a pharmaceutically acceptable salt, solvate, enantiomer, racemate, diastereomer or 
mixtures thereof, useful as an appetite suppressant. 

In another embodiment, the present invention provides a method of achieving 
weight loss while maintaining or minimizing the loss of lean muscle mass, comprising 
administering a compound of formula 1 or II or a pharmaceutically acceptable salt, 
solvate, enantiomer, racemate. diastereomer or mixtures thereof, to a patient in need 
thereof. 

Detailed Description of the Invention 

As used herein the term "obesity" has its commonly understood meaning such as 
'^excessively fat" and includes the clinical designation of being obese as defined in and by 
the medical literature and brochures of support or public health organizations. For 
example, Borland's Illustrated Medical Dictionary^ {29^^ edition, W.B. Saunders 
Company, Philadelphia USA.) defines obesity as an increase in bodyweight beyond the 
limitation of skeletal and physical requirements, as the result of an excessive 
accumulation of fat in the body." Because the decision of suitability for treatment of a 
patient with compound(s) of the present invention to a patient is io br. made by a qualified 
physician or care giver, the patient is inherently deemed suitable or obese by the 
administering caregiver. 

As used herein, the term "patient'' includes human and non-human animals such 
as companion animals (dogs and cats) and livestock animals. 

The preferred patient of treatment, amelioration and/or prevention of obesity and 
Related Diseases is human. 

The terms "treating" and "treat", as used herein, include their generally accepted 
meanings, i.e., preventing, prohibiting, restraining, alleviating, ameliorating, slowing, 
stopping, or reversing the progression or severity of a pathological condition, or sequela 
thereof, described herein. 
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The terras "ameliorating" "preventing", "prevention of*, "prophylaxis", 
"prophylactic" and "prevent" are used herein interchangeably and refer to reducing the 
severity of the symptoms associated with obesity and Related Diseases in a patient 
afflicted with same or reducing tlie likelihood that the recipient of a compound of formula 
I or II will incur or develop any of the pathological conditions, or sequela thereof, 
described herein; 

As used herein, the term "efiective amount" is synonymous with "effective dose" 
and means an amount of a compound of foimula 1 or II that is sufficient in one or more 
administrations for preventing, ameliorating or treating a condition, or detrimental effects 
thereof, herein described, or an amount of a compound of formula I that is sufficient for 
antagonizing the opioid receptors to achieve the objectives of the invention. 

The term "pharmaceutically acceptable" is used herein as an adjective and means 
substantially non-deleterious to the recipient patient. 

The term "Active Ingredient" as used herein means a compound of formula I or II 
or a combination of compounds of formula I or II or a combination of a compound of 
formula 1 or II and a co-antagonist of the opioid receptor or a combination of a compound 
of fonnula 1 and/or II in addition to other effective anti-obesity, weight loss or anti- 
diabetic agent. 

The term "formulation", as in pharmaceutical formulation, or "pharmaceutical 
composition" is intended to encompass a product comprising the Active Ingredient (as 
defined supra), and the inert ingredient(s) that make up the carrier, or other components 
of the drug as administered, as well as any product which results, directiy or indirectly, 
from combination, complexation or aggregation of any two or more of the ingredients, or 
from dissociation of one or more of the ingredients, or from other types of reactions or 
interactions of one or more of the ingredients. Accordingly, the pharmaceutical 
formulations of the present invention encompass any effective composition made by 
admixing a compound of the present invention and a pharmaceutical carrier. The 
pharmaceutical formulations of the present invention also encompass a compound of the 
formula 1 or II and a pharmaceutically acceptable co-antagonist of opioid receptors useful 
for the treatment and/or prevention of obesity or Related Diseases. 

The term "Related Diseases" as used herein refers to such symptoms, diseases or 
conditions caused by, exacerbated by, induced by or adjunct to the condition of being 
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obese. Such diseases, conditions and/or s>Tiiptoms include but are not limited to eating 
disorders (bulimia, anorexia nervosa, etc.), diabetes, diabetic complications, diabetic 
retinopathy, sexual/reproductive disorders, obesity related depression, obesity related 
anxiet>', epileptic seizure, hypertension, cerebral hemorrhage, congestive heart failure, 
sleeping disorders, atherosclerosis, rheumatoid arthritis, stroke, hyperlipidemia, 
hj^ertriglycemia, hj^perglycemia, and hyperlipoproteinemia. As used herein the terms 
obesity related depression and obesity related anxiety are conditions of depression and 
anxiety respectively, that are symptomatic of certain obese patients and possibly brought 
on by the av^'areness or self-consciousness of the condition of being obese and possibly 
coupled with the real or perceived reaction of acceptance or disapproval by the certain 
individual, individuals or the public at large. Obesity related depression or anxiety may 
generally be alleviated or treated as the condition of being obese is treated and/or 
prevented by administration of a compound of formula 1 or II. 

The term "suitable solvent" refers to any solvent, or mixture of solvents, inert to 
the ongoing reaction that sufficiently solubilizes the reactants to afford a medium within 
which to effect the desired reaction. 

The term ''mutual solvent" means a solvent that is used to dissolve sufficiently, 
two or more components of a reaction or mixture separately prior to reaction or mixing, 
that is a solvent common to more than one reagents or components of a mixture. 

The tenn "nitrogen containing heterocycle" refers to a aromatic or non-aromatic, 
monocyclic or bicyclic ring system wliich is a 4, 5, 6, or 7-member ring containing 1, 2 or 
3 nitrogen atoms in addition to the carbon atoms completing the ring size, or a 
combination of 1 nitrogen atom and 1 , or 2 atoms selected from oxygen, and sulfur in 
addition to the appropriate number of carbon atoms completing the ring size. A nitrogen 
containing heterocycle as used here may have 0, 1, 2 or 3 double bonds. 

The term "C)-Cs alkyl" or Cj-g alkyl" refers to and includes all groups, structural 
isomers and /or homologues of alkyl groups having from 1 to 8 carbon atoms. When the 
teim Ci-Cg alk7l precedes or prefixes anotlier group, the term Ci-Cg alkyl, only limits the 
number of carbon atoms in the alkyl component. For example Ci-Cs alkyaryl, means an 
aryl group having a Cj-Cr alkyl group substituent such that the number of carbon atoms 
in the group Ci-Cg alkylaryl is effectively the number of carbon atoms in the aryl group 
plus the number of carbon atoms in the Ci-Cg alkyl group. Similarly, the term "CpCg 
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alkylcycloalkyl" refers to a cycloalkane group having a Ci-Cg alkyl substituent, and 
wherein the entire group Cj-Cg alkylcycloalkane may itself be a substituent attached at 
either the alkyl group or the cycloalkyi group to a substrate. The definition and usage 
applies equally to other homologues of Cj-Cg such as for example, CrC?, CpCe etc. In 
general, where necessary a dash (-) has been placed by certain groups that may require it 
to indicate the point of attachement for clarity. 

The term "cycloalkane" or "cycloalkyi' means cycloalkanes having from 3 to 8 
carbon atoms i.e. from cyclopropane to cyclooctane. 

The term "hal" or "halo" as used herein refers to a halogen including fluorine, 
chlorine, bromine or iodine. . • 

The term "haloalkane" or "haloalkyF means haloalkanes having from 1 to 8 
carbon atoms, and from 1 to 3 halogen atoms as allowed by valency considerations. 
Examples include chloroethyl, trifluoromethyl, 2-chloropropyl, etc. 

As used herein the terms "alkenyl" refers to straight or branched carbon atoms 
having 1 or 2 carbon-carbon double bonds. 

As used herein the terms "alkynyl" refers to straight or branched carbon atoms 
having 1 or 2 carbon-carbon triple bonds. 

As used herein the term "alkoxy" refers to the group "O-alkyl" wherein alkyl is as 
defined previously. 

The term "aryl** as used herein refers to compounds or groups having the Huckel 
4p-f2 pi electron arrangement and includes for example, phenyl, benzyl, naphthyl, 
tetrahydronaphthyl, benzotliiophene, etc, but excludes carbazoles and other fused tricyclic 
ring structures. 

As used herein the term "aroxy** or "aryloxy"refers to the group "O-aryP* wherein 
aryl is as defined previously. 

As used herein tlie term "fused bicyclic" means a fused cycloalkane ring system 
wherein each ring has from 4 to 8 carbon atoms (i.e. Cs-Cie fusedbicyclic) and the fused 
ring system has from 0 to 3 bridgehead carbon atoms. One or both of the fused rings may 
contain zero or one double bond. Examples of fused bicyclics include but are not limited 
to bicyclo[2,2,l]heptyl, bicyclo[2,2,l]heptenyl. 

As used herein the term "heterocyclic" or heterocyclyl" or "heterocycle" are used 
interchangeably and has its usual meaning and includes mono, bi or tricyclic or 
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spirocyclic heterocyclic groups unless otherwise specified. Heterocycles as used herein 
may contain 1, 2, or 3 heteroatoms selected independently from nitrogen, oxygen or 
sulfur, unless otherwise specified. Examples of heterocylclic groups applicable to the 
present invention include but are not limited to pyranyl, piparazinyl, pyrrolidinyl, 
azapanyl, azaflorenyl, isoquinolinyl, indolinyl, thiopheneyl, benzthiopheneyl, oxazolyl, 
moiphorlinyl, thiomorphorlinyl, and piperidinyl. Each of the heterocyclic groups may be 
substiututed mono or di or as specified with for example, alkyl, cycloalkyl, aryl, among 
others as defined. Furthermore, substitution may be at the 1 -position or heteroatom as in 
piperazine, pyrrolidine or at a carbon atom or both. 

As used herein, the term "protecting group" refers to a groups useful for masking 
reactive sites in a molecule to enhance the reactivity of another group or allow reaction at 
another desired site or sites following which the protecting group may be removed. 
Protecting groups are usually used to protect or mask gi'oups including but not limited to 
-OH, "NH, and -COOH. Suitable protecting groups are known to one of skill in the art 
and are described in Protecting groups in Organic Synthesis, 3^*^ edition, Greene, T. W.; 
Wuts, P.G.M. Eds., Jolui Wiley and Sons, New York, 1999. . 

As used herein, the term "solvate" is a form of the compound of the invention 
wherein a crj'stal or crystals of a compound of the invention have been formed from a 
stoichiometric or non-stoichiometric amount of the compound of formula 1 or II and a 
solvent. Typical solvating solvents include for example, water, methanol, eLhanoI, 
acetone and dimetliylformamide. 

In those instances where a compound of the invention possesses acidic or basic 
functional groups, various salts may be fonned which are more water soluble and/or more 
physiologically suitable than the parent compound. Representative pharmaceutically 
acceptable salts, include but are not limited to, the alkali and alkaline earth salts such as 
lithium, sodium, potassium, calcium, magnesium, aluminum and the like. Salts are 
conveniently prepared from the free acid by treating the acid in solution with a base or by 
exposing the acid to an ion-exchange resin. 

Included within the definition of pharmaceutically acceptable salts are the 
relatively non-toxic, inorganic and organic base addition salts of compounds of the 
present invention, for example, ammonium, quaternary ammonium, and amine cations, 
derived from nitrogenous bases of sufficient basicity to form salts with the compounds of 
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this invention (see, for example, S. M. Berge, et ai, ^Thaimaceutical Salts," J. Phar. Sci., 
66: 1-19 (1977)). Moreover, the basic group(s) of the compound of the invention may be 
reacted v^ith suitable organic or inorganic acids to form salts such as acetate, 
benzenesulfonate, benzoate, bicarbonate, bisulfate, bitanrate, borate, hydrobromide, 
camsylate, carbonate, clavulanate, citrate, chloride, edeiate, edisylate, estolate, esylate, 
fluoride, fumarate, gluceptate, gluconate, glutamate, glycolylarsanilate, hexylresorcinate, 
hydrochloride, hydroxynaphthoate, hydroiodide, isothionate, lactate, lactobionate, laurate, 
maleate, mandelate, mesylate, methylbromide, methylnitrate, methylsulfate, mucate, 
napsylate, nitrate, oleate, oxalate, palmitate, pantothenate, phosphate, polygalacturonate, 
salicylate, stearate, subacetate, succinate, tannate, tartrate, tosylate, trifluoroacetate, 
trifluoromethane sulfonate, and valerate. Preferred salts for the purpose of the invention 
include the hydrochloride salt, the hydrobromidse salt, the bisulfate salt, the methane 
sulfonic acid salt, the jc>-toluenesulfonjc acid salt, bitartrate, the acetate and the citrate salt. 

A compound of the invention as illustrated by formula I or II may occur as any 
one of its positional isomers, stereochemical isomers or regio- isomers, all of which are 
objects of the invention. Certain compounds of the invention may possess one or more 
chiral centers, and thus, may exist in optically active forms. Likewise, when the 
compounds contain an alkenyl or alkenylene group, there exist the possibility of cis- and 
trans- isomeric forms of the compounds. The R- and S- isomers and mixtures thereof, 
including racemic mixtures as well as mixtures of enantiomcrs or cis- and trans- isomers^ 
are contemplated by this invention. Additional asymmetric carbon atoms can be present 
in a substituent gi'oup such as an alkyl group. All such isomers as well as the mixtures 
thereof are intended to be included in the invention. If a particular stereoisomer is 
desired, it can be prepared by methods well known in the art by using stereospecific 
reactions with starling materials which contain the asyiT)meiric centers and are already 
resolved or, alternatively by methods which lead to mixtures of the stereoisomers and 
subsequent resolution by known methods. For example, a racemic mixture may be 
reacted with a single enantiomer of some other compound i.e. a chiral resolving agent. 
This changes the racemic form into a mixture of stereoisomers and diastereomers, 
because they have different melting points, different boiling points, and different 
solubilities and can be separated by conventional means, such as crystallization. 
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PCT imemational application WO 02/078693 A2 published October 10, 2002 
discloses compounds of the formula 



wherein Rj, R2, R3, R4 and X are as described therein, as antagonists of the S-HTe 
receptor for the treatment of disorders including cognitive disorders, age related 
disorders, mood disorders, psychosis, etc. The compounds of the present invention 



The compounds of the present invention have also shown inhibition of orexigenic effects, 
and are thus useful as appetite suppressants either as a single therapy or as combination 
therapy in conjunction with exercise and other effective appetite suppressing or weight 
loss medications. 

The efficacy of compounds of the present invention have been shown by their 
activity in several biological models including a scintillation proximity assay (SPA GTP- 
gamma binding assay), an opioid receptor ex-vivo binding assay, a rat obesity in- vivo 
assay and an indirect calorimetry assay that measurers energy balance and respiratory 
quotient. In these models, sample compounds of the present invention performed better 
than or about equal to reference compounds. The primary reference compound is a 
highly potent foimer clinical trial candidate LY 2555S2 disclosed in U.S. patent No. 
4,891,379, which development was discontinued for lack of satisfactory human oral 
bioavailablility. Oral administration of the opioid receptor antagonist LY255582 has 
been shown to produce robust reductions in food intake following acute and chronic 
treatment in rats. Moreover, chronic treatment with LY255582 produced a sustained 
negative energy balance leading to a decrease in total body mass in dietary induced obese 
rats fed a high fat diet. Interestingly sample compounds of the present invention have 
been found to produce similar or better beneficial effects compared to LY255582. Also 
interesting is the secondary observation that tested sample compounds of the present 
invention performed better in our tests when compared with Naltrexone HCl®. 




however, are useful for the treatment and/or prevention of obesity and Related Diseases. 
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Preferred Embodiments of the Invention 

A compound of formula I preferably exists as the fi'ee base or a pharmaceutically 
acceptable salt. More preferred is the hydrochloride salt, the bisulfate salt, mesylate or 
the oxalic acid salt of the compound of formula I or II. 

Preferred embodiments of the compound of formula I include the substructures la, 
lb and Ic as shown below: 




provided that and R" are not simultaneously hydrogen and provided that when v is 2, 
and R^ and R^ are both hydrogen or methyl, and the A ring is phenyl, the group -NR^R*^ 
is not equal to ->JHCH3Ph. 

For the groups R* and R^ 
Prefeired R^ and R" groups are independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, pentyl, phenyl, naphthyl, benzothiophene, and isopropyl 
provided tliat R^ and R^ are not simultaneously hydrogen, and provided that when v is 2, 
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and and are both hydrogen or CH3, and both A and B rings are phenyl, then the 
group -NR'R^ is not equal to -NHCHoPhenyl; and further provided that when one of 
or R^ is -CH2CH2-optional]y substituted phenyl or -CH2CH2-optionally substituted 
naphthyl, or -CH2CH2-optionally substituted 5 or 6 member monocyclic heterocyclic 
aromatic, and v is 1, and both A and B rings are phenyl, then R^ and R' are not 
simultaneously hydrogen; 



Also preferred are R and R" groups independently selected from the group 
consisting of melhyK ethyl, propyl, isopropyl, phenyl, 




each of which is optionally substituted with a group selected from the group consiRting of 
halogen, Cj-Cr alkyl, CpCs haloalkyl, CpCg thioalkyl, CrCg alkylaniino, phenyl, Ci-Cg 
alkylsubstituted phenyl, C4-C8 heierocycle or -C1-C4 alkylheterocycle; or combine with a 
group selected from CrCg alkyl, halogen, Ci-Cg haloalkyl, Cj-Cg thioalkyl. Ci-Cg 
alkylammo, phenyl, CpCg alkylsubstituted phenyl, C4-C8 heterocycle or C]-C4 alkyl 
heterocycle to form a substituted or unsubstituted bicycle or tricycle, and wherein n is 
preferably 1, 2. or 3: and provided that when v is 2, and R^ and R^ are both hydrogen or 
CH3, and both A and B rings are phenyl, then the group -NR^R^ is not equal to - 
NHCH2Phenyl; and further provided that when one of R^ or R" is -CH2CH2-optionally 
substituted phenyl or -CH2CH2-optiona]]y substituted naphthyl, or -CHnCHo-optionally 
substituted 5 or 6 member monocyclic heterocyclic aromatic, and v is 1 , and both A and 
B rings are phenyl, then R^ and are not simultaneously hydrogen: 
The broken (dashed) bond indicates the point of attachment tot eh substrate. 
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Also preferred are R' and groups tliat combine with each other or with 1 or 2 
atoms adjacent to the nitrogen atom to form a group selected from the group consisting of 




each of which is optionally substituted with a group selected from the gi oup consisting of 
halcjen. ammo. CrC^ alkyl, Ci-Cs haloalkyl, Cj-C^ thioalkyl, -Ci-Cs alkylamino, phenyl, 
Ci-Cs alkylsubsiituied phenyl, C4-C8 heterocycle or -C1-C4 alkylheterocycle. 

Preferred R*' and R"* Groups 

A prefeiTed R'' is hydrogen, A preferred R^* group is selected from hydrogen, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, phenyl and benzyl. 

Preferred R"* Groups 

A preferred R^ group is selected from the group consisting of hydrogen, halo, Cj- 
C5 alkyl, CrC5 haloalkyl, C^Cs aJkoxy, -Ci-Cs alkylamino, -N(Ci-C5 alkyl)2, -NHCi-Cs 
alkyK -CrCs alkyl N(CrC5 alkyl)^ -C1-C5 alkylNHGrC* alkyl, phenyl, -Cj-Cs 
alkylphenyK -CrCs alkylcycloalkyl, and d-Cs thioalkyl. More preferred is -rv R^ group 
selected from the group consisting of hydrogen, methyl, ethyl, isopropyl, chloro, fluoro, 
trifluoromethyl, methoxy, ethoxy, thiomethyl, phenyl, and benzyl. Most preferred is an 
R"* group selected from the group consisting of hydrogen, methyl, ethyl, isopropyl, fluoro, 
chloro. trifluoromethyl, methoxy, ethoxy, propoxy, isopropoxy, and benzyl. 

Though the groups R^ and a R' may exist as multiple substituents on their 
respective ring substrates, a preferred embodiment of the invention involves compounds 
wherein each of R"*, and R^ are independently singly or doubly substituted on their 
respective ring substrates. 

Preferred R^ Groups 
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A preferred group is selected from the group consisting of hydrogen, halo, Cj- 
C5 alley!, Ci-Cs haloalkyl, d-Cs alkoxy, -CrCs alkylamino, -NCd-Cs alkyl)2, -NHC1-C5 
alk^l, -CJ-C5 alkylN(CrC5 alkyl)2, -Cj^Cs alk^lNHCi-Cs alkyl, phenyl, -C1-C5 
alkylphenyl, -CpCf alkylcycloalkyl, and C1-C5 tliioalkyl. N4ore preferred is an group 
selected from the group consisting of hydrogen, methyl, ethyl, isopropyl, chloro, fluoro, 
trifluoromethyl, methoxy, ethoxy, thiomethyl, phenyl,, and benzyl. A most preferred 
group is selected from the group consisting of hydrogen, methyl, ethyl, isopopropyl, 
fluoro, chloro, trifluoromethyl, methoxy, ethoxy, trifluoromethoxy, and benzyl. 

Preferred R^ and R^ Groups 

Prefen'cd are R^ and R^ groups independently selected from the group consisting 
of hydrogen, methyl ethyl, propyl, pentyl, isopropyl, phenyl and benzyl, provided that 
when one of R^ or R' is -CH2CH2-optionally substituted phenyl or -CH2CH2-optionally 
substituted naphthyl, or -CH2CH2-optionaI]y substituted 5 or 6 member monocyclic 
heterocyclic aromatic, and v is 1, and both A and B rings are phenyl, then R^ and R^ are 
not simultaneously hydrogen. 

Also preferred are compounds of fomula 1 wherein R^ and R^ may independently 
combine with each other, and with the nitrogen atom to which they are attached or with 1, 
or 2 atoms adjacent to the nitrogen atom to fonn a 4, 5, 6, or 7-membered nitrogen 
containing heterocycle which nitrogen containing heterocycle may optionally have 
substituents selected from the group consisting of 0x0, amino, Cj-Cs alkyl, C2-C8 alkenyl, 
C2-C8 alkynyl, phenyl, -CpCs alk-ylaryl, -C(0)CrCs alkyl, -C0(0)Ci-C8 alkyl, hydroxy, 
Ci-Cg alkoxy, halo, and haloalkyl. 

Most prefen'ed are compounds of the invention wherein R^ and R^ are both 
hydrogen except as provided for previously! 

Preferred E group 

A most preferred E group is an oxygen atom (0). 

Preferred A-ring 

A preferred A-ring is a phenyl ring or a pyridine ring. 
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Preferred B-ring 

A preferred B-ring is a phenyl ring, a pyrazine ring, a pyrimidine ring or a 
p)Tidine ring. Most preferred B ring is a phenyl, pyrazine or pyridine ring. 

Preferred values for v, n and m 

A preferred value for v is 1 , or 2. 
A preferred value for n is 1 , 2 or 3. 
A preferred value for m is 1 or 2. 

For the groups and . 

Preferred R^' and R^* groups are independently selected from the group consisting 
of hydrogen, methyl, ethyl, propyl, pentyl, and isopropyl provided that R^ and R^ are not 
simultaneously hydrogen, and provided that when v is 2, and R*^^ and R^^ are both 
hydrogen or CH3, and both A' and B' rings are phenyl, then the group -NR^ R^ is not 
equal to -NHCH2Phenyl; and further provided that when one of R^' or R^' is -CH2CH2- 
optionally substituted phenyl or -CH2CH2-optionally substituted naphthyl, or -CH2CH2- 
optionally substituted 5 or 6 member monocycjic heterocyclic aromatic, and v is 1, and 
both A' and B' rings are phenyl, then R** and R^ are not simultaneously hydrogen; Also 
preferred are R^ and R^ groups independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, isopropyl, phenyl, 
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each of which is optionally substituted with a group selected from halogen, Ci-Cs alkyi, 
Ci-Cg haloalkyl, d-Cg tWoalkyl, Ci-Cg alkylamino, phenyl, d-Cg alk7lsubstituted 
phenyl, C4"Cs heterocycle or C^-Ca alkyl heterocycle; or combine with a group selected 
from C]-C8 alkyl, halogen, GpCg haloalk>'l, Cj-Cg thioalk^l, Gi-Cg alkylamino, phenyl, 
Cj-Cs alkj'lsubstituted phenyl, C^-Cz heterocycle or CrC4 alkyl heterocycle to form a 
substituted or unsubstituted bicycle or tricycle, and wherein n is preferably 1 , 2 or 3; and 
and provided that when v is 2, and R^^ and R^^ are botli hydrogen or CH3, and both A' 
and B' rings are phenyl, then the group -NR' R^* is not equal to -NHCHzPhenyl; and 
furtlicr provided that when one of R^' or R^* is -CH2CH2-optionally substituted phenyl or - 
CH:CH:-opiionally v;ubstituted naphthyl, or -CHiCHo-optionally substituted 5 or 6 
member monocyclic heterocyclic aromatic, and v is 1, and both A* and B' rings are 
phenyl, then R^' and R^ are not simultaneously hydrogen. 

Also preferred are groups which combine with each other or with 1 or- 

2 atoms adjacent lo the nitrogen atom to form a group selected from the group consisting 
of: 




N 




r? o O 




N 



each of which is optionally substituted with a group selected from the group consisting of 
halogen, Ci-Cg alkyl, CrCg haloalkyl, CrCg thioalkyl, Ci-Cg alkylamino, phenyl, Cj-Cg 
alkylsubslituted phenyl, C4-C8 heterocycle or Cj-Q alkylheterocycle. 

Preferred R^"* and R^^'Groups 

A preferred R^^ is hydrogen. A preferred R^^ group is selected from hydrogen, 
methyl, ethyl, propyl, isopropyl, phenyl and benzyl. 



Preferred R^ Groups 
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A preferred group is selected from the group consisting of hydrogen, halo, Cj- 
C5 alky], CrCs haloalkyl, CrC$ alkoxy, -CpCs alkylamino, -N(CrC5 alkyl)2, -NHC1-C5 
alkyl, -C]-C5 a]kylN(C,-C5 alkyl)2, -Cj-Cs alk^lNHCpCs alkyl, phenyl, .C1-C5 
alkylphenyl, -C1-C5 alkylcycloalkyl, and C1-C5 thioalkyl. More preferred is a group 
selected from the group consisting of hydrogen, methyl, ethyl, isopropyl, chloro, fluoro, 
trifluoromethyl, methoxy, ethoxy, thiomethyl, phenyl, and benzyl. A most preferred R^' 
group is selected from the group consisting of hydrogen, methyl, ethyl, isopropyl, fluoro, 
chloro, trifluoromethyl, methoxy, ethoxy, propoxy, isopropoxy, and benzyl. 

Though the groups R"* and R^ may exist as multiple substituents on their 
respective ring substrates, a preferred embodiment of the invention involves compounds 
wherein each of R*^ , and R^ are singly or doubly substituted on their respective ring 
substrates. 

Preferred R^ Groups 

A preferred R^ group is selected from the group consisting of hydrogen, halo, d- 
C5 alkyl, Ci-Qs haloalkyl, d-Cs alkoxy, -CrCs alkylamino, -N(Ci-C5 alkyl)2, -NHCrC5 
alkyl, >CrC5 a]kylN(CrC5 alkyl)2, -CrCs alkylNHCi-Cs alkyl, phenyl, -Ci-Cs 
alkylphenyl, -C\-C$ alkylcycloalkyl, and C1-C5 thioalkyl. More preferred is an R^' group 
selected from tlie group consisting of hydrogen, methyl, ethyl, isopropyl, chloro, fluoro, 
trifluoromethyl, trifluoromethoxy, methoxy, ethoxy, thiomethyl, phenyl, and benzyl. A 
most preferred R^ gi'oup is selected fi'om the group consisting of hydrogen, methyl, ethyl, 
isopopropyl, fluoro, chloro, trifluoromethyl, methoxy, ethoxy, trifluoromethoxy, and 
benzyl. 

Preferred and R^ Groups 

Preferred are R^ and R^ groups independently selected from. the group consisting 
of hydrogen, methyl, ethyl, propyl, pentyl, isopropyl, phenyl and benzyl provided that 
when one of R' or R" is -CH2CH2-optionally substituted phenyl or -CH2CH2-optionally 
substituted naphthyl, or -CHoCHo-optionally substituted 5 or 6 member monocyclic 
heterocyclic aromatic, and v is 1 , and both A' and B' rings are phenyl, then R^ and 
are not simultaneously hydrogen. 
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Also preferred are compounds of formula II wherein and R^* may 
independently combine with each other, and with the nitrogen atom to which they are 
attached or with 1 , or 2 atoms adjacent to the nitrogen atom to form a 4, 5, 6, or 7- 
membered nitrogen containing heterocycle which nitrogen containing heterocycle may 
optionally have substituents selected from the group consisting of oxo, amino, CpCs 
alkyl, C2-C8 alkenyl, C2-C8 alk>Tiyl, phenyl, -Ci-Cg alk7lary], -C(0)CrC8 alkyl, - 
C0(0)C,-C8 alkyl, hydroxy, CpCs alkoxy, halo, and haloalkyl. 

Most preferred are compounds of formula II wherein R^' and R*^' are both 
hydrogen provided that when one of R^' or R*' is -CH2CH2-optionally substituted phenyl 
or -CH2CH2-optional]y substituted naphthyl, or -CH2CH2-optional]y subr^tituted 5 or 6 
member monocyclic heterocyclic aromatic, and v is 1, and both A' and B' rings are 
phenyl, then R^* and R^ are not simultaneously hydrogen. 

Preferred E' group 

A most preferred E' group is an oxygen atom (0). 
Preferred A '-ring 

A preferred A '-ring is a phenyl ring or a pjiidine ring. 
Preferred B'-ring 

A preferred B'-ring is a phenyl ring, a pyrazine ring, a pyrimidine ring or a 
pyridine ring. Most preferred B' ring is a phenyl, pyrazine or pyridine ring. 

A preferred compound according to the present invention is a compound selected 
from the group consisting of: 
6-[4-(2-Benzylamino-ethyl)-phenoxy]-nicotinamide. 
6- ■j4-[2-(Benzyl-phenethyl-amino)-ethyl]-phenoxyj -nicotinamide, 
6-(4-(2-[Ben2yl-(3-phenyl-propyl)-amino]-ethyl}-phenoxy)-n)cotinamide, 
6- {4-[2-(Ben2yl-hexy]-amino)-ethy]]-phenoxy} -nicotinamide, 
6-{4-[2-(Ben2yl-heptyl-amino)-ethyl]-phenoxy}-nicotinamide, 
6-{4-{2-[Ben2yl-(5-methyl-hexyl)-amino]-ethyl]-phenoxy)-nicotinamide, 
6-[4-(2-{Ben2yl-[2-(3-chloro-phenyl)-ethy]]-amino}-ethyl>phenoxy]-nicotinamide, 
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6-(4"{2-[Ben2yl-(3-cyc]ohexy]-propy])-amino]-ethyl}-phenoxy>nicotinam 

6-(4-{2-[Benzyl-(3-o-toly]-propyl)-amino]-ethyl}-phenoxy>nicotmamide, 

6-(4-{2-[Benzyl-(3-thiophen-2-y]-propyI)-amino]-ethyl}-phenoxy)-nicotinamide^ 

6- {4-[2-(Ben2yl-pentyl-amino)-ethyl]-phenoxy} -nicotinamide, 

6-(4-{2-[Benzyl-(3-cyclopenty]-propyl)-amino]-ethy]}-phenoxy)-nicotinamide, 

6-[4-(2-{Benzyl-[2-(2-fluoro-phenyl)-ethyl]-amino}-ethyl)-phenoxy]-nicotinamide, 

6-[4-(2-Dibenzy]amino-ethyl)-phenoxy]-nicotinaniide, 

6-(4-(2-[Ben2yl-(3-oxo-3-phenyl-propyl)-amino]-ethyl}-phenoxy)-nicotinamide, 

6-(4-{2-[Benzyl-(3-oxo-3-thiophen"2-y]-propy])-amjno]-ethy]}-phenoxy)-nicotinaniide, 

6-(4-{2-[Benzyl-(3-cyclohexyl-3-oxo-propy])-aniino]-ethyl}-phenoxy>nicot] 

6-(4-{2-[Benzy]-(3-hydroxy-3-pheny]-propy])-amino]-ethyl}-phenoxy)-nicotinarnide, 

67(4-{2-[Benzyl-(3-hydroxy-3-thiophen-2-yl-propyl)-amino]-ethyl}-phenoxy)- 

nicotinamide, 

6-(4-{2-[Benzyl-(3-cyclohexyl-3-hydroxy-propyl)-amino]-ethyl}-phenoxy)-nicolinamide, 

6- {4-[2-(3-Phenyl-propy]amino)-ethyl]-phenoxy}-nicotinamide, 

6-[4-(2-Phenethy]amino-ethyl)-phenoxy]-nicotjnamide, 

6-[4-(2-Hexylamino-ethyl)-phenoxy]-nicotinamide5 

6-[4-(2-Heptylamiho-ethyl)-phenoxy]-nicotinamide, 

6-[4-(2-Penty]amino-ethyl)-phenoxy]-nicotinamide, 

6- {4-[2-(5-Methyl-hexylamino)-etliyl]-phenoxy} -nicotinamide, 

6-(4- {2-[2-(3 -Ch]oro-plienyl)-ethylamino]-ethyl } -phenoxy)-nicotinamide, 

6-{4-[2-(3-Cyclopentyl-propylamino)-ethyl]-phenoxy}-nicotinamide, 

6- {4-[2-(3-CycIohexyl-propylamino)-ethyl]-phenoxy} -nicotinamide, 

6-(4-{2^[2-(3-Fluoro-phenyl)-ethylamino]-ethyl}-phenoxy)-nicotinamide, 

6- {4-[2-(3-o-TolyI-propyIamino)-ethyI]-phenoxy } -nicotinamide, 

6-{4-[2-(3-Thiophen-2-yl-propylamino)-ethyl]-phenoxy}-nicotinamide, 

6-[4-(2-Amino-ethyI)-phenoxy]-nicotinamide, 

6- {4-[2-(2-Methoxy-benzy]amino)-ethyl]-phenoxy} -nicotinamide, 

6-{4-[2-(3-Fluoro-benzylamino)-ethyl]-phenoxy}-nicotinamide, 

6-{4-[2-(3-Ch]oro-benzylamino)-ethy]]-phenoxy)-nicotinamide, 

6-{4-[2-(3,4-Dichloro-benzylamino)-ethyl]-phenoxy}-nicotinamide, 

6-{4-[2-(3-Trif]uoromethy]-benzylamino)-ethyl]-phenoxy}-nicotinamide, 
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6- {4-[2-(4-Cyano-benzy]amino)-ethyl]-pbenoxy} -nicotinamide, 

6- {4"[2-(4-Fluoro-benzylamino)-elhyl]-phenoxy} -nicotinamide, 

6- {4-[2-(4-Methyl-benzylamino)-ethyl]-phenoxy} -nicotinamide, 

6-{4-[2-(3,5-Bis-trifluoromethyl-benzy]amino)-ethyl]-phenoxy}-nicotinamide, 

6- {4-[2-(2,6-Difluoro-ben2yiamino)-ethyl j-phenoxy} -nicotinamide 

6- {4«[2-(3,5-Difluoro-benzylamino)-ethyl]-phenoxy} -nicotinamide, 

6-{4-[2-(4-Acety]amino-benzy]amino)-ethy]]-phenoxy}-nicotjnamide, 

6-{4-[2-(2-Trifluoromethyl-benzylamino)-ethyl]-phenoxy}-nicotinamide, 

6- {4-[2-(2-Methyl-ben2y]amino)-ethyl]-phenoxy} -nicotinamide, 

6-{4'[2-(3-Methoxy-ben2ylamino)-ethy]]-phenoxy}-nicotinamide, 

6-{4-[2-(4-Chloro-benzy]amino)-ethyl]-phenoxy}-nicotinamide, 

6- {4-[2-(4-Phenoxy-benzy]amino)-ethyl]-phenoxy} -nicotinamide, 

6- {4-[2-(4-Methoxy-benzyIaniino)-ethyI]-phenoxy} -nicotinamide, 

6- {4-[2-(4-Trifluoromethyl-ben2ylamino)-elhyl]-phenoxy} -nicotinamide, 

6- {4-[2-(3-Oxo-2,3-dihydro-lH-isoindol-l-ylamino)-ethyl]-phenoxy} -nicotinamide, 

6-{4-[2-(4-Trifluoromethoxy-ben2ylamino)-ethyl]-phenoxy}-nicotinamide, 

6-{4-[2-(3-Trifluoromethoxy-benzylamino)-ethyl]-phenoxy}-nicotinamide, 

6-(4-{2-[(Tlijophen-2-y]methyl)-amino]-ethyl}-phenoxy)-nicotinamide, 

6-(4-{2-[(Furan-2-3'lmethyl)-amino]-ethyl}-phenoxy)-nicotinamide, . 

6-[4-{2-Octy]amino-ethyI)-phenoxy]-nicotinamide, 

6-[4-(2-Cyc]ohexylamino-ethyl)-phenoxy]-nicotinamide. 

6- {4-[2-(Cyc]ohexylmethyl-amino)-elhyl]-phenoxy} -nicotinamide, 

6-[4-{2-Propylamino-ethyl)-phenoxy]-nicotinamide, 

6-[4-(2-Butylamino-ethyl)-phenoxy]-nicotinamide, 

6-[4-(2-lsopropylamino-ethyl)-phenoxy]-nicotinamide, 

6-[4-f2-Isobutylamino-ethyl)-phenoxy]-nicotinamide, 

6- {4-[2-(3-Methyl-butylaniino)-ethyl]-phenoxy } -nicotinamide, 

6-(4-{2-[(Pyridin-4-ylmethy])-amino]-ethyl}-pbenoxy)-nicotinamjde, 

6-(4-{2-[(Pyridin-2-yImethyl)-amino]-ethyl}-phenoxy)-nicoiinamide, 

6-(4-{2-[{5-Metriyl-fiiran-2-ylmethyl)-amino]-ethyl}-phenox}')-nicotinamide, 

6-(4-{2-[(3-Methyl-thiophen-2-ylmethy])-amino]-ethyl}-phenoxy)-nicotinamide, 

6.{4-{2-[(5-]Vlethyl-thiophen-2-ylmethyI)-amino]-ethy]}-phenoxy)-nicotinamide, 
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6-(4-{2-[(Thiopheii-3-ylniethyl)-amino]-ethyl}-phenoxy)-nicotinamide, 

6-[4-(2-Ethylamino-ethyl)-phenoxy]-nicotinamide, 

6- {4-[2-(4-Hyclroxy-ben2ylaniino)-ethyl]-phenoxy} -nicotinamide, 

6- {4-[2-(3-Hydroxy-ben2ylamino)-ethyl]-phenoxy}-nicotinamide, 

6- {4-[2-(3-Phenyl-prop-2-yny]amino)-etliyI]-phenoxy} -nicotinamide, . 

6-(4-{2-[(Furan-3-ylmethyl)-amino]-ethyl}-phenoxy)-nicotinamide, 

6-(4-{2-[(Benzofuran-2-ylmethyl)-amino]-ethyl}-phenoxy)-nicotinamide, 

6-(4-{2-[(5-Ethyl-furan-2-ylmethyl)-amino]-ethy]}-phenoxy)-nicotinamide, 

6-(4- {2-[(5-Chloro-thiophen-2-y]methyl)-amino]-ethyl}-phenoxy)-nicotinamide, 

6-(4-{2-f(4,5-Dimethy]-furan-2-ylmethy])-amino]-ethyl}-phenoxy)-nicotinamide, 

6-(4- {2-[(4-Ch]oro- 1 -methyl- 1 H-p>Ta2ol-3-y]methy])-amino]-etliyl} -phenoxy)- 

nicotinamide, 

6-(4-{2-[(Thia2ol-2-ylmethyl)-amino]-ethyl}-phenoxy)-nicotinamide, 

6-(4-{2-[(2-Methyl-]H-imidazol-4-ylmethyl)-amino]-ethyl}-phenoxy)-nicotinamide, 

6-{4-[2-(3,5-Di-tert-butyl-4-hydroxy-ben2y]amino)-ethyl]-phenoxy}-njcotinamide, 

6-{4-[2-(2-Fluoro-benzy]amino)-ethyl]-phenoxy}-nicotinamide, 

6- {4-[2-(3-Phenoxy-benzy]amino)-ethyl]-phenoxy} -nicotinamide, 

6-{4-[2-(2-Chloro-ben2y]amino)-ethyl]-phenoxy}-nicotinamide, 

6-{4-[2-(3-Cyano-ben2ylamino)-ethyl]-phenoxy}-nicotinamide, 

6- {4-[2-(3-Methyl-benzylamino)-ethyl]-phenoxy} -nicotinamide. 

6-(4-{2-[(lH-lmidazo]-4-ylmethyi)-amino]-ethyl}-phenoxy)-nicotinaniide, 

6-(4-{2-[(Pyridin-3-ylmethyl)-amino]-ethyl}-phenoxy)-nicotinamide, 

6- {4-[2-(2-Phenoxy-ethylamino)-ethyI]-phenoxy} -nicotinamide, 

6- {4-[2-(3-Fluoro-4-hydroxy-benzylamino)-ethyl]-phenoxy } -nicotinamide, 

6-(4-{2-[(2-Buty]-lH-imidazol-4-ylmethyl)-amino]-ethyl}-phenoxy)-nicotinamide, 

6-(4-{2-f(Ben2o[b]thiophen-3-ylmethy])-amino]-ethyI}-phenoxy)-nicotinamide, 

6-(4- {2-[(3-Phenyl- 1 H-pyra2o]-4-ylmethyl)-amino]-ethyl}-phenoxy)-nicotinamide, 

6-[4-(2-A]lylamino-ethyl)-phenoxy]-nicotinamide, 

6-{4-[2-(4-lmidazol-]-yl-benzylamino)-ethyl]-phenoxy}-nicotinamide, 

6-f4-{2-[(3-Methyl-benzo[b]thiophen-2-y]iTiethy]>amino]-ethyl}-phenoxy)-nicotinamide, 

6- {4-[2-(4-Methyl-pent-2-enylamino)-ethyI]-phenoxyj -nicotinamide, 

6- {4-[2-(2-Trifluoromethoxy-ben2ylamino)-et]iyl]-phenoxy) -nicotinamide, 
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6-(4-{2-[(2-PiperidinO-yl-thiazo]-5-ylmelhyl)-amino]-ethyl}-pheiioxy)-nicoti^ 
6- {4- [2-(4-Cycloliexyl-butyIamino)-ethyl]-phenoxy} -nicotinamide, 
6-{4-[2-(2-Cyclohexyl-ethy]amino)-ethyl]-phenoxy}-nicotinamidc, 
6- {4-[2-(2-Chloro-6-fluoro-benzylamino>ethyl]-phenoxy} -nicotinamide, 
6-{4-[2-(CycIopropylniethyl-amino)-ethyl]-phenoxy}-nicotinamide, 
6-(4-{2-[(Naphthalen-l-ylrnethyI)-amino]-ethyl}-phenoxy)-nicotinamide, 
6-(4-{2-[(Bicyclo[2.2.1]hept-5-en-2-ylmethyl)-amino]-ethyl}-phenoxy)-nicotinamide, . 
6-(4-{2-[(Naphthalen-2-yImethyI)-amino]-ethyI}-phenoxy)-nicotinamide, 
6-(4-{2-[(Quinolin-4-ylmethyl)-amino]-ethyl)-phenoxy)-nicotinamide, 
6-{4-[2-(2,6-Dich]oro-benzy]aniino)-ethyl]-phenoxy}-nicotinamide, 
6- {4-[2-(Indan-] -y]am]no)-ethyl]-phenoxy} -nicotinamide, 
6-{4-[2"(2-Hydroxy-5-methoxy-benzylamino)-ethyl]-phenoxy}-nicotinamide, 
6"{4-[2-(3-Bromo-4-fluoro-benzylamino)-ethyl]-phenoxy}-nicotinamide, 
6-{4-[2-(4-Fluoro-2-trifluoromethyl-benzy]aniinoj-ethyl]-phenoxy}-nicotinamide, 
6-{4-[2-(3-Chloro-4-fluoro-ben2ylamino)-ethyl]-phenoxyj -nicotinamide, 
6-[4-(2-Cyc]ooctylamino-elhy])-phenoxy]-nicotinamide, 
6- {4- [2-(2-Phenoxy-benzy]amino)-ethyl]-phenoxy} -nicotinamide, 
6- {4-[2-(Cyclobutylmethy]-amino)-elhyl]-phenoxy} -nicotinamide, . 
6-{4-[2-(Cycloheptylmethy]-amino)-ethyl]-phenoxy}-nicotinamide, 
6-(4'{2-[(2-Morpholin-4-yl-thia2ol-5-y]methyl>amino]-ethyl}-phenoxy)-nicotinamide, 
6'(4-{2-[{2,4-Dich]oro-thiazol-5-ylmethyI)-amino]-ethyl}-phenoxy)-nicotinaiT)ide, 
6-(4-{2-[(2-Chloro-thiazol-5-ylmethyl)-amino]-ethyl]-phenoxy)-nicotinamide, 
6-{4-[2-(Cyclopentylmethy]-amino)-etliyl]-phenoxy}-nicotinamide, 
6-(4-{2-[(3,5-Dimeihyl-isoxa2ol-4-y]methyl)-amino]-ethyl}-phenoxyVnicotinamide, 
6-(4-{2-[(5"Methyl-3SOxazol-3-ylmethyl)-amino]-ethyl)-phenoxy)-nicotinamide, 
6-(4-{2-[(3-Pheny]-isoxa2o]-5-ylmethyl)-amino]-ethy]}-phenoxy)-nicotinamide, 
6-[4-(2-{i3-(4-Chloro-phenyl)-[l,2,4]oxadia2ol-5-yImethyl]-amino}-elhyl)-phenoxy]- 
. nicotinamide, 

6-(4-{2-[(5-p-Tolyl-[l,3,4]oxadiazol-2-ylmethy])-amino]-ethy]}-phenoxy)-nicotinamide, 
6- {4-[2-{]-Phenyl-ethy]amin6)-ethyI]-phenoxyj -nicotinamide, 
6-[4-(3-Benzylamino-propy])-phenoxy]-nicotinamide, 
6-{4-[3-(Benzyl-penty]-amino)-propyI]-phenoxy}-nicotinamide, 
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6-{4-[3-(Ben2yl-pl1enethyl-aniino)-propyl]-phenoxy}-iiicotinaniide, 

6.(4-{3-[Ben2yl-(3-cyc]opentyl-propyI)-amino]-propy]}-phenoxy)-nicotinainide, 

6-[4-(3- {Ben2yl-[2-(3-fluoro-pheTiyl)-ethyl]-arnino} -propyl)-phenoxy]-nicotinamide, . 

6-[4-(3-Pentylamino-propyl)-phenoxy]-nicotmamide, 

6-[4-(3-Phenethy]amij}o-propy])-pbeiioxy]-nicotinamide, 

6- {4-[3-(3-Cyclopentyl-propylammo)-propyI]-phenoxy) -nicotinamide, 

6-(4-{3-[2-(3-Fluoro-pheny])-ethylamino]-propyl}-phenoxy)-nicotinamide, 

(R)-6-[4-(2-Ben2ylamino-propyl)-phenoxy]-nicotinamide, 

(R)-6-[4-(2-Dibenzy]aniino-propyl)-phenoxy]-nicotinaniide, 

6-[4-(2-Ben2y]amino-2-niethyl-propyl)-phenoxy]-nicotinamide, 

6-[4-(2-Methyl-2'pentylamino-propyl)-phenoxy]-nicotinamide, 

6-[4-(2-Methyl-2-phenethylamino-propyl)-phenoxy]-nicotinamide, 

6-{4- {2-[2-(3-Fluoro-phenyl)-ethylamino]-2-methyl-propyl} -phenoxy)-nicotinamide, 

6-{4-[2-(3-Cyclopentyl-propylamino)-2-niethyl-propyl]-phenoxy}-njcotinamide, 

6-[4-(3-Ben2ylamino-butyl)-phenoxy]-nicotinamide, 

6-[4-(3-Pentylamino-butyl)-phenoxy]-nicotinaniide, 

6-[4-(3"Propylaniino-butyl)-phenoxy]-nicotinainide, 

6-[4-(3-Metbylamino-buty]>-phenoxy]-nicotinamjde, 

6-[4-(3-Phenethylaniino-butyl)-phenoxy]-nicotinamide, 

6-(4- {3-[2-(3-Fluoro-phenyl)-elhylamino]-butyl} -phenoxy)-nicotinamide, 

6-(4-{3-[2-(3-Chloro-phenyl)-etliylamino]-butyl}-phenoxy)-nicotinamide, 

6-(4-{3-[(Furan-2-ylmethyI)-amino]-butyl}-phenoxy)-nicotinamide, 

6-{4.[3-(2-Thiophen-2-y]-ethylamino)-butyl]-phenoxy}-nicotinamide, 

6-{4-[3-{Cyclopropylmethy]-amino)-butyl]"phenoxy}-nicotinamide, 

6-{4-[3-(3-Trifluoromethyl-benzylamino)-biJtyl]-phenoxy}-nicotinamide, 

6- {4-[3-(4-F]uoro-ben2ylamiiio)-butyl]-phenoxy} -nicotinamide, 

6- {4-[3-(3-Fluoro-benzylaniino)-butyl]-phenoxy) -nicotinamide, 

6-[4-(3-Allylamino-biityl)-phenoxy]-nicotinamide, 

6- {4-[3-(4-Ch]oio-benzy]aminoVbuty]]-phenoxy) -nicotinamide, 

6- {4-[3-(4-Methoxy-ben2y]amino)-butyl]-phenoxy) -nicotinamide, 

6-|4-[3.(4.TrifIuoromethy]-ben2ylamino)-buty]]-phenoxy}-nicotinamide, 

6-{4.[3-(4-Trifluoroniethoxy-ben2ylamino)-butyl]-phenoxy}-nicotinamide, 
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6- {4-[3-(3-Trif]uoromethoxy-ben2ylamino)-butyl]-phenoxy} -nicotinamide, 

( 1 R)-6- {4- [3 -( 1 -Phenyl -ethy]amino)-bi3tyl]-phenoxy } -ni cotinamide, 

(lS)-6-{4-[3-(l-Phenyl-ethylaniino)-butyl]-phenoxy}-nicotinamide, 

6-[4-(2-Benzylamino-propyl)-phenoxy]-nicotinamide, 

6-[4-(2-Pentylamino-propyl)-phenoxy]-nicotinamide, 

6-[4-(2-Propy]amino-propyl)-phenoxy]-nicotinamide, 

6-[4-(2-Methylaniino-propyl)-phenoxy]-nicotinamide, 

6-[4-(2-Phenethylamino-propyl)-phenoxy]-nicotinaniide, 

6-(4-{2-[2-(3-F]uoro*phenyl)-ethy]aTnino]-propyl}-phenoxy)-nicotinamide, 

6-(4-.{2-[2-(3-Chloro-phenyl)-ethylamino]-propyl)-phenoxy)-nicotinaniide; 

6-(4-{2-[(Furan-2-ylmethyl)-amino]-propyl}-phenoxy)-nicotinamide, 

6- {4-[2-(2-Thiophen-2-y)-ethylamino)-propyl]-phenoxy} -nicotinamide, 

6-{4-[2-(Cyc]opropylmethy]-aniino)-propyl]-phenoxy}-nicotinamide, 

6- {4-'[2-(3-Trifliioro]nethyl-benzylamino)-propyl]-phenoxy} -nicotinamide, 

6- {4-[2-(4-F]iiOTO-benzy]amino)-propyl]-phenoxy} -nicotinamide, 

6- {4-[2-(3-Fluoro-ben2y]amino)-propyl]-phenoxy} -nicotinamide, 

6-[4-(2-Allylamino-propyl)-phenoxy]-nicotinamide, 

6-{4-[2-(4-Ch]oro-benzylamino)-propy]]-phenoxy}-nicotinamide5 

6- {4-[2-(4rTrifluoromethyl-benzylamino)-propyl]-phenoxy} -nicotinamide, 

6-{4-f2-f4-]vJethoxy-benzylamino)-propy]]-phenoxy) -nicotinamide, 

6-{4-[2-(4-Trifluoromethoxy-benzylaminu)-propyl]-phenoxy}-nicotinamide, 

6-{4-[2-{3-Trifluoromethoxy-ben2ylamino)-propyl]-phenoxy}-nicotinamide, 

( 1 S)-6- {4-[2-( 1 -Phenyl-ethylamino)-propyl]-phenoxy} -nicotinamide, 

(lR)-6-{4-[2-fl-Phenyl-ethyIamino)-propyl]-phenoxy}-nicotinamide. 

6-[4-(2-Benzylamino-]-^methyl-ethyl)-phenoxy]-nicotinamide, 

6- {4-[2-fBenzyl-pentyl-amino)-l -methyl -ethyl]-pbenoxy} -nicotinamide, 

6-(4-(l-Methy]-2-penty]amino-ethyl)-phenoxy]-nicotinamide, 

6-[4-(2-Ben2yl amino-] ,1 -dimethyl-ethyl)-phenoxy]-nicotinamide, 

6-{4-[2-(Cyc]ohexy]methyl-amino)-l,]-dimelhyl-ethyl]-phenoxy}-nicotinamide, 

6-{4-[2-(2-Chloro-benzylamino)-l,l-dimethyl-ethyl]-phenoxy}-nicotinamide, 

6-{4-[2-(3-Fluoro-benzylamino)-l,l-dimethyl-ethyl]-phenoxy}-nicotinamide, 

6-[4-(3-Pheny]amino-propyl)-phenoxy]-nicotinamide, 
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6-[4-(2-Dimelhylamino-ethyl)-phenoxy]"nicotinainide, 

6-[4-(2-Piperidin-l-yl-ethyl)-phenoxy]"n3Cotinamide, 

6-[4-(2-Morpholin-)-yl-ethyl)-phenoxy]"nicotiiiamide, 

6-{4"[2-(3,4-Dihydro-lH-isoqiiiiiolin-2-y])-ethyl]-pheiioxy}-jiicotinamide, 

6- {4-[2-(4-Benzoyl-piperidin- 1 -yl)-ethyl]-phenoxy} -nicotinamide, 

6- {4-[2-(3-Methyl-piperidin-l -yl)-ethyl]-phenoxy} -nicotinamide, 

6-(4-[2-(3,5-Dimethyl-piperidin-l-yl)-ethyl]-phenoxy}-nicotinamide, 

6-{4-[2-(4-Benzhydry1-piperidin-l-yl)-ethyl]-phenoxy}-nicotinaniide, 

6-{4-[2-(4-Plienyl-piperidin-l-yl)-ethyl]-phenoxy}-nicotinamide, 

6-(4-[2-[3TIuoro-phenyl)-piperidin-l-yl]-ethyl}-phenoxy)-nicotinamide, 

6-[4-(2-A2epan-]-yl-elhyl)-phenoxy]-nicotinamide, 

6-{4-[2-(Benzyl-methyl-aminD)-ethyl]-phenoxy}-nicotinamide, 

6-{4-[2-(Beii2y]-ethy)-amino)-ethyl]-phenoxy}-njcotinamjde, 

6- {4-[2-(Benzyl-pTopyl-amino)-ethy]]-phenoxy) -nicotinamide, 

6- {4-[2-(Benzyl-butyl-amino)-ethyl]-phenoxy} -nicotinamide, 

6-{4-[2-(Benzyl-cyc]opropylmethy]amino)-ethyl]-phenoxy}-nicotinai'nide, 

6- {4-[2-(Benzyl-isobutyl-amino)-ethyl]-phenoxy} -nicotinamide, 

6-{4-[2-(Ben2y]-(3-methyl-butyl)-amino)-ethyl]-phenoxy}-nicotinamide, 

6-[4-(2-Ben2oylamino-ethyl)-phenoxy]-nicotinamide, 

4-[4-(2-Ben2ylamino-ethyl)-phenoxyl-2-fluoro-benzamide, 

2-[4-(2-Ben2ylamino-ethy])-phenoxy]-4-fluoro-ben2amide, 

4-[4-(2-Ben2ylamino-ethyl)-phenoxy]-2-chloro-benzamide, ' 

6-[4-(2-Ben2ylamino.ethyl)-2-methyl-phenoxy]-nicotinamide, 

6-[2-Methyl-4-(phenethy]amino-methyl)-phenoxy]nicotinamide, 

6-[2-Fluoro-4-(phenethylaraino-methyl)-phenoxy]nicotinamide, 

6-[2-Ethoxy-4-(phenethylamino-methyl)-phenoxy]nicotinamide, 

6-[2-Chloro-4-(phenethy]amino-methyl)-phenoxy]nicolinamide, 
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6-[3-Chloro-4-(phenethy]amino-methyl)-phenoxy]nicotinaniide, 

6-[2-Methyl-4-(3-methyl-buty]amino-inethyI)-phenoxy]nicotinarnide, 

6-[2-Fluoro--4-(3-rnethyl-butylai)iino-niethyl)-phenoxy]nicotinaniide, 

6--[2-Ch]oro-4-(3-niethy]-butylamino-methyl)-phenoxy]nicotinamide, 

6- [2 -E thoxy-4-(3 -methyl -butylamino-niethyl)-phenoxy]ni cotinamide, 

6-{4-[2-Cyclopentyl-eUiylamino)-methyl]-2-methyl-phenoxy}-mcotinainide, 

6-{4-[2-CycIopentyl-ethylamino)-methyI]-2-fluoro-phenoxy}-nicotinaiiiide, . 

6-{2-C]iloro-4-[2-Cyclopentyl-ethylamino)-methyl] -phenoxyj-nicotinamide, 

6-{442-Cyclopenty]-ethylamino)-methyl]-2-ethoxy-phenoxy}-nicotinamide, 

^)-{2-Methyi-4-[2-thiophen-2-y]-ethylaminc)-methyl]'pheriOxy}-nicotm^ 

6-(4-{[2-(3-Fluoro-phenyl)-ethylamino]-methyl}-2-methyl-phenoxy)-nicotinamide, 

6-{2-MethyJ-4-[(2-o-tolyl*ethylamino)-rnethy]]-phenoxy}-nicotinamide, 

6-{4-[(3,3-Dirnethyl-butylamino)-methyl]-2-rnethyl-phenoxy}-nicotinamide, 

6-(4-{[2-(3-Chloro-phenyl)-ethylaniino]-methyl}-2-methyl-phenoxy)-nicotinam 

6-(4-Butylaminon')ethyl-2-niethyl-phenoxy)-nicotinamide, 

6-(2-Metbyl-4-{[niethyl-(3-niethyl-butyl)-amino]-methyl}-phenoxy)-nicotinamide, 

6-{2-Methyl-4-[(iTiethyl-phenediyl-amjno>methyl]-phenoxy}-nicotinamide, 

3-Fluoro-4-[4-(phenethy]amino-rnethyl)-phenoxy]-benzamide, 

3-Chloro-4-[4-(phenethy]amino-methy])-phenoxy]-benzamide, 

2- Chloro-4-[4-(phenetliylamino-methyl)-phenoxyj-beii2amide. 

3- Fluoro-4-{2-rnethy]-4-[(3-methy]-butylamino)-inethyl]-phenoxy}-benz.amide, 

4- (4-Benzylamino-phenoxy)-benzamide, 
4-{4-PhenelhylaminO"phenoxy)-benzamide, 
6-[4-(Benzy]amino-methyl)-phenoxy]-nicotinamide, 
6-(4-Al]y]aminomethy]-phenoxy)-nicotinamide, 

6- {4-[(4-Methc)xy-benzy]aniino)-methyl]-phenoxy} -nicotinamide, 
6-{4-[(3-Trifluoromeihyl-benzylamino)-methyl]-phenoxy}-nicotinamide, 
6- {4-{(2-Thiophen-2-yl-ethy]amino)-i-nethyl]-phenoxy} -nicotinamide, 
6-{4-[(3-Fluoro-benzylamino)-methyl]-phenoxy}-nicotinamide, 
6-(4-{[(Furan-2-yImethyl)-amino]-methyl}-p]ienoxy)-n!Colinamide, 
6-(4- {[2-(3-Fluoro-phenyl)-ethylamino]-methyl }-phenoxy>nicotinaniide. 
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6-{4-[(4-Trifliioromethoxy-benzylaniino)-n)ethyl]-phenoxy}-nicotinamide, 

6-[4-(Phenethylaniino-methyl)-phenoxy]-nicotinaniide, 

6-(4- { [2-(3-Ch]oro-phenyl)-ethylamino]-niethyl } -phenoxy)-nicotinamide, 

6-(4-{[2-(4-Sulfamcyl-phenyI)-ethyIamino]-methyl}-phenoxy)-nicotinaniide, 

6- {4-[(3-Phenyl-propylamino)-niethyl]-phenoxy} -nicotinamide, 

6-{4-[(3,3-Diphenyl-propy]amino)-methyl]-phenoxy}-nicotinamide, 

6-{4-[(3,3-Dimethyl'buty]amino)-methy]]-phenoxy}-nicotinainide, 

6-(4- { [2-(2-Methoxy-phenyl)-ethyIamino]-n')ethy]} -phenoxy)-nicotinamide, 

6- {4-[(2-Phenylamino-ethylamino)-methyl]-phenoxy} -nicotinamide, . 

6-{4-[(2-Pheny]-propylamino)-methyl]-phenoxy}-nicotinamide, 

6" {4-[(2-Pyridin-2-yl-ethylamino)-methyl]-phenoxy} -nicotinamide, 

6-(4-{[2-{2-Ch]oro-phenyl)-ethylamino]"methyl}-phenoxy)rnicotinamide, 

6-{4-[(2-Pyridin-3-y]-ethylamino)-methy]]-phenoxy}-nicotinamide, 

6-{4-[(2,2-Diphenyl-ethylamino)-metliyl]-phenoxy}-nicotinamide, 

6- {4-[(3-Methyl-butylamino)-methyl]-phenoxy}-nicotinamide, 

6-{4-[(2"Cyclohexyl-ethylamino)-methyl]-phenoxy}"nicotinamide, 

6-{4-[(2-MethyIsulfany]-ethylamino)-methyl]-phenoxy}-nicotinamide, 

6" {4-[(6-Hydroxy-hexylamino)-methyl]-phenoxy} -nicotinamide, 

6- {4-[(2-Dimethylamino-ethylamino)-methyl]-phenoxy} -nicotinamide, 

6-(4-Decylaminomethy]-phenoxy)-nicotinamide, 

6- {4-[(2-Ethyl-hexylamino)-methyl]-phenoxy} -nicotinamide, 

6-(4-{[(Tetrahydro-furan-2-ylmethyl)-amino]-methyl)-phenoxy)-nicotinamide, 

6-{4-[(2-Pyrrolidin-l-yl-ethylamino)-methyl]-phenoxy}-nicotinamide, 

6"(4-{[2-(l-]VJethyl-pyiTolidin-2-yl)-ethylamino]-methyl}-phenoxy)-nicotinamide, 

6-(4-{[2-(]H-lmida2o]-4-yl)-eihylamino]-methyl}-phenoxy)-nicotinamide, 

6-(4-{[3-(2-]VlethyI-piperidin-]-yl)-propy]amino]-methyl}-phenoxy)-nicotinamide, 

6-{4-[(2-Diisopropyiamino-ethy]amino)-methy]]-phenoxy}-nicolinamide, 

6-{4-[(2-Cyclohex-l-enyl-ethylamino)-methyl]-phenoxy} -nicotinamide, 

6-(4-Pentylaminomethy)-phenoxy)-nicotinamide, 

4-{4-[(4-Trifluoromethoxy-benzylan')ino)-methyl]-pheiioxy}-benzamide, 

4-(4-{[2-(3-Ch]oro-phenyl)-ethylamino]-methyl}-phenoxy)-ben2amide, 

4-{4-[(4-Trifluoromelhyl-ben2y)amino)-methyl]-phenoxy}-ben2amide, 
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4-{4-[(4-F]uoro-ben2ylamino)-methyl]-phenoxy}-ben2amide, 

4-(4-Penty]aminoniethyI-phenoxy)-beii2amide, 

4-{4-[(2-Phenyl-propyIamino)-methyl]-phenoxy}-ben2amide, 

4-(4-{[2-(2-Ch]oro-phenyl)-ethylainino]-methyl}-phenoxy)-benzamide, 

4-(4- {[2-(2,4-Dichloro-phenyI)-ethylamino]-methyl } -phenoxy)-ben2aniide, 

4-(4-{[2-(4-F]uoro-phenyl)-ethylainino]-inethyI}-phenoxy)-benzamide, 

4-(4-{[2-(3-F]uoro-phenyl)-ethy]ainino]-methyl}-phenoxy)-benzamide, 

4-(4- [ [2-(2-F]uoro-]3lieny])-ethylamino]-methyl}'phenoxy)-benzamide, 

4-(4- J[2-(2.5-Dimeilioxy-phenyl)-ethyIamino]-methyl}-phenoxy)-benzamide, 

4-(4-{[2-(2.6-Dichloro-phenyl)-ethylamino]-niethy]}-phenoxy)-ben2amide, 

4- {4-[(2-o-Tolyl-eihylamino)-methyl]-phenoxy ] -benzamide, 

4-{4-[(2,2-Diphenyl-eihylammo)-methyl]-phenoxy}-benzamide, 

4-[4-(3-P)ienyl-propylamino)-phenoxy]-ben2amide, 

4-{4-[(2-Cyclopeniyl-elhylaniino)-metliyl]-phenoxy}-benzamide, 

4- {4-[(2,6'DichlorO'benzy]aTnino)-methy]]-phenoxy} -benzamide, • 

4-(4-{[(Furan-2-ylmethyl)-amino]-methyl}-phenoxy)-benzamide, 

6-(4-{[2-(3,4-Dichloro-phenyl)-ethylamino]-methyl}-phenoxy)-nicotinamide, 

6-(4-{[2-(2-Ethoxy-phenyl)-ethylamino]-methyl}-phenoxy)-nicotinamide, 

6- {4-[(2-o-Tolyl-ethylamino)-Tnethyl]-phenoxy} -nicotinamide, 

6-(4- { [2-(2-Phenoxy-phenyl>ethyIamino]-methyl} -phenoxy)-nicotinamide, 

6-i4-(r2-Thiopheny]-ethyamino)-meihyl)-2-ethoxy phenoxy] nicotinamide, 

6-[4-((3-Methyl-butylamino)-methy])-2-ethoxy phenoxy] nicotinamide methanesulfonate 

salt, 

6-[4-((3-Dimethyl-butylamino)-methyl)-2-ethoxy phenoxy] nicotinamide, 
6-[4-(Buty]amino-melhyl)-2-ethoxy phenoxy] nicotinamide, 
6-[4-((2-Phenyl-ethyamino)-methyl)-2,5-dimethyl phenoxy] nicotinamide, 
6-[4-((2-Cyclopentyl-ethyamino)-methyl)-2-ethoxy phenoxy] nicotinamide 
metanosulfonate salt, 

6-[4-((3-Methyl-butylamino)-met]iyl)-2,5-dimethyl phenoxy] nicotinamide 
6-(4-Iodo-phenoxy)-nicotinamide, 
(±)-6-(4-Piperidin-3-yl-phenoxy)-nicotinamide, 
(±)-6-[4-(l -Benzy]-piperidin-3-yl)-phenoxy]-nicotinamide, 
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(±)-6-[4-(l-Cyclohexylmethyl-piperidin-3-yl)-phenoxy]-nicotmamide, . 
(±)-6-[4-(l-Methyl-piperidin-3-yl)-phenoxy]-nicotinamide, 
(±)-6-[4-(l-(3-F]uoro-benzyl)-piperidin'3-y])-phenoxy]-nicotinamide, 
(±)-6-[4-(l-(2-F]uoro-ben2yl)-piperidin-3-yl)-phenoxy]-nicotinamide, 
(±)-6-[4-(l-Hexy]-piperidin-3-yI)-phenoxy]-nicotinamide, 
(±)-6-{4-[l-(3-Methyl-butyl)-piperidin-3-yl]-phenoxy}-nicotinarnide, 
(±)-6- [4-(l -Phenethyl-piperidin-3-yl)-phenoxy]-nicotinaniide, 
.(±)*6-{4-[l-(2-Cyclohexyl-etliyl)-piperidiii-3-y]]-phenoxy}.-nicotinam 
6-[4-(4-Ben2yl-piperazin-]-ylmethyl)-phenoxy]-nicotinamide, 
6-[4-(4-Phenethyl-pipera2in"l-ylmethyl)-phenoxyJ-iucotinamide, 
6-[4-(4-Cyclopentyl-pipera2in-l -ylmethyl)-phenoxy]-iiicotinamide, 
(±)-6*{4-[4-(] -Phenyl -ethyI)-pipera2in-l-ylmethyl]-phenoxy} -nicotinamide, 
6-[4-(4-Ben2hydryl-piperazin-l-y]methyl)-phenoxy]-nicotinamide, 
6- {4-[4-(4-Fluoro-phenyl)-piperazin-l-ylmethyl]-phenoxy) -nicotinamide, 
6-[4-(4-Phenyl-piperazin-l-ylmethyl)-phenoxy]-^nicotinamide, 
6-[4-(4-Cyclohexyl-piperazin-l-ylmethyl)-phenoxy]-nicotinamide, 
6-[4-(4-lsopropyl-piperazin-l-ylmethy])-phenoxy]-nicotinamide, 
(3R)-6-{4-[(l-Ben2yl-pyrrolidin-3-y]amino)-methyl]-phenoxy}-nicotinamide, 
(3S)-6-{4-[(l-Benzyl-pyiTolidin-3-y]amino)«methyl]-phenoxy}-nicotinamide, 
(±)-6-[4-(2-Phenyl-piperidin-]-y]methyl)-phenoxy]-nicotinamide, 
(±)-6-[4-(2-Phenyl-pyrrolidin-l-ylmethyl)-phenoxy]-nicotinamide, hydrochloric acid salt, 
(±)-6-[4-(3-Phenyl-pyrrolidin-l-ylmethyl)-phenoxy]-nicotinamide, 
6-[4-(4-Phenyl-piperidin-l-ylmethy])-phenoxy]-nicotinamide, 
(±)-6-[4-(3-Phenyl-a2epan-l -ylmethyl)-phenoxy]-nicotinamide, 
(±)-6-[4-(4-Phenyl-azepan-]-ylmethyl)-phenoxy]-nicotinamide, 
6-[4-(4,4-Diphenyl-piperidin-l-yhTiethyl)-phenoxy]-nicotinamide, 
6-[4-(3,3-Dipheny]-pyrrolidin-l -y]methyl)-phenoxy]-nicotinamide, 
6-[4-(2,2-Dipheny]-pyrrolidin-l-ylmethyl)-phenoxy]-nicotinamide, 
6-(4-Piperidin-l-ylmethyl-phenoxy)«nicotinamide, 

(±)-6-[4-(l,2,4,4a,9.9a-Hexahydro-3-aza-fluoren-3-ylmethyl)-phenoxy]-nicotinamide, 
(±)-6-{4-[3-(2-ChIoro-pbeny])-piperidin-l-ylmethyl]-phenoxy}-nicotinamide, 
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(±)-6- {4-[3-(3-Chloro-phe]iyl)-pjperidin-l -ylmethyl]-phenoxy}-nicotinamid 

(±)-6- {4-[3-(3-Trifluoromethyl-phenyI)-piperidin- 1 -ylmethy]]-phenoxy}-nicotinamide, 

(±)-6-[4-(3-Methyl-piperidin-]-ylmelhyl)-phenoxy]-nicotinamide, 

(±)-6-[4-(3-Phenethy]-piperidin-l-ylrnethyl)-phenoxy]-nicotinamide, 

(±)-6-[4-(3-Phenpropyl-piperidin-l-ylinethyl)-pheTioxy]-nicotinamide, 

(±)-6-[4-(3-Benzyl-piperidin-]-ylniethyl)-phenoxy]-nicotinamide, 

(±)-6-[4-(3-Phenyl-piperidin-l-ylmethyl)-phenoxy]-nicotinamide, 

(±)-6-{4-[3-(4-Fluoro-phenyl)-piperidin-l-ylmelhyl]-phenoxy} -nicotinamide, 

hydrochloric acid salt, 

(±)-6- {4-[3-(2-Fluoro-phenyl>pipendin-l -yh-nethylj-phenoxyj-nicotinamide, 
hydrochloric acid sail, 

(±)-6-[4-(3-Cycloh€xyl-piperidin"l -ylmethyl)-phenoxy]-nicotinamide, hydrochloric acid 
salt, 

(±)-6-[2-Melhyl-4-(3-phenyl-piperidin-lynietliyl)-phenoxy]-nicotinan3ide,hydrochl^ 
acid salt, 

(±)-6-[2-Methyl-4-(3-phenyl-azepan-lymethyl)-phenoxy]-nicotinamide, hydrochloric 
acid salt, 

(±)-6-[2-Methyl-4-(4-pheny]-azepan-]yniethyl)-phenoxy]-nicotinamide, 

(±)- 1 - {6-[2-MethyM-(3-phenyl-p>Ti-olidin-] -ylmethyl)-phenoxy]-pyridin-3-yl ] - 

ethanone. 

(±)-5-( 1 ,1 -Difluoro-ethyl)-2-[2-methyl-4-(3-pheny]-pyjTolidin- 1 -ylmethyl)-phenoxy]- 
pyridine hydrochloric acid salt, 

(±)-6-[2-F]uoro-4-(3-phenyl-pyrrolidin-l-ylmethyl)-phenoxy]-nicotinaniide, . 

(±)-6-[2-Ethoxy-4-(3-pheny]-pyrroljdin-]-ylmethy])-phenoxy]-nicotinamide, 

(±)-6-[2-Chloro-4-(3-phenyl-pyrrolidin-l-ylmethyl)-phenoxy]-nicotinamide, 

6-(3-Phenethyl-2,3,4,5-tetrahydro-lH-ben2o[d]azepin-7-yloxy)nicoiinamide, 

6-(3-Ben2y]-2,3,4,5-tetrahydro-lH-ben2o[d]a2epin-7-y)oxy)-nicotinamide, 

6-[4-(Phenethylaminomethyl)phenoxy]nicotinaniidine, 

{2-[4-(5-Aminoniethylpyridin-2-y]oxy)phenyl]ethyl}benzylamine, 

5-[4-(Phenethylaminomethy])phenoxy]pYridine-2-carboxyamide. 

2-[4-(2-Benzylaminoethyl)phenoxy]nicotinamide5 
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6-[4-(2-Benzy]aininoethyl)phenoxy]pyridine-2-carboxamide, 

2-[4-(2-Ben2ylaminoethyl)phenoxy]isonicotinaniide, 

N-Methyl- {6-[4-(phenethylaminomethyl)phenoxy]nicotinainjdine, 

5-[4-(Phenethy]arainoinetbyl)phenoxy]pyrazine-2-carboxamide, 

5-(4-{[2-(4-Fluorophenyl)ethy]amino]niethyl}phenoxy)pyridine-2-carboxamide, 

5-{4-[(3-Methylbuty]amino)rnethyl]phenoxy}pi'ridine-2-carboxainide methanesulfonate, 

5-{2-Methyl-4-[(3-melhylbutylamino)methyl]phenoxy}p>'ridine-2-carboxamide 

methanesulfonate, 

5- {2-Methoxy-4-[(3-niethy]biity]amino)niethy]]phenoxy}pyridine-2-carboxamide 
methanesulfonate, 

5-(4"{[2-(3-Trifluoromethy]phenyl)ethylamino]methyl}phenoxy)pyridine'2-carboxarnide 
methanesulfonate, 

5-{4-[(2-Thiophen-2-ylethylamino)methyI]phenoxy}pyridine-2-carboxamide 
methanesulfonate, 

5-{2-Methyl-4-[(2-thiophen-2-ylethy]amino)methyl]phenoxy}pyridine-2rcarboxamide 
methanesulfonate, 

5-{2-Methoxy-4-[(2"thiophen-2-y]ethy]amino)methy]]phenoxy}pyridine-2-carboxaraide 
methanesulfonate, 

5-{4-[(2-Cyclopentylethylamino)methyl]phenoxy}pyridine-2-carboxamide 
methanesulfonate, 

5-{4-[(2-Cyclopentylethylamino)methyl]-2-methylphenoxy}pyridine-2-carboxamide 
methanesulfonate, 

5-{4-[(2-Cyc]openty]ethy1amino)methyl]-2-methoxyphenoxy}pyridine-2-carboxamide 
methanesulfonate, 

5-(4-{[(Ben2o[b]thiophen-3-ylmethyr)amino]methyl}phenoxy)pyridine-2-carboxamide 
methanesulfonate. 

5-(4-{[2-(4-Methoxj'pheny])ethylamino]methyl}phenoxy)pyridine-2-carboxamide 
methanesulfonate, 

5-(4-{[2-(3-Fluorophenyl)ethylamino]methyl}phenoxy)pyridine-2-carboxamide 
methanesulfonate, 

5-(4-{[2-(2-Fluorophenyl)ethylamino]methyl}phenoxy)pyridine-2-carboxamide 
methanesulfonate. 
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5-{2-Fluoro-4-[(3-iriethylbutylamino)methy]]phenoxy}pyridine-2-carboxamid^ 
methanesulfonate, 

5-{2-Methyl-4-[(3-methyIbuty]amino)methyl]pheiioxy)pyra2ine-2-carboxamjde 
m elhanesul fonate, 

5-(2-F]uoro-4-pentylaminomethylphenoxy)pyridine-2-carboxamide 
5-{2-Fluoro-4-[(2-thiophen-2-ylethylamino)methyl]phenoxy} pyridine-2-carboxamide, 
5- {2-FIiioro-4-[(2-pyridin-3-ylethy]amino)methyl]phenoxy} pyridine-2-carboxamide, 
5- (2-Fluoro-4-[(2-;77-tolyle%lamino)methyl]phenoxy)pyrjdine-2-carboxamide, 
5<2-Fluoro-4-{[2-(4-fluorophenyl)ethylamino]methy]}phenoxy)pyridine-2-carboxamide, 
5-{2-Chloro-4-[(3-niethylbutylamino)niethyl]phenoxy}pyridine-2-carboxamide, 
5-(2-Chloro-4-{pentylaniinomelhyl)phenoxy)pyridine-2-carboxaTnide, 
5-{2-Chloro-4-[(2-thiophen-2-y]ethy]aiTiino)TTiethyl]phenoxy}pyridine-2-carboxami^^^ 

5- {2-Chloro-4-[(2-pyridin-3-ylethylamino)iTiethyl]phenoxy}pyridine-2-carboxamide, 

6- {2-Meihoxy-4-[(3-niethylbuty]aiTiino)rnethyl]phenoxy}nicotinarnide, 
5-(2-Fluoro-4- {[2-(tetrahydropyran-4-y])et]iylaniino]methyl Jphenoxy)pyridine-2- 
carboxamide, 

5-{2-Fluoro-4-[(2-o4olylethy]amino)rnethyl]phenoxy}pyridine-2-carboxamide, 
5-{4-[(2-Naphthalen-2-ylethylamino)methyl]phenoxy}pyridme-2-carboxamide, 
5-{4-[(2->3aphthalen-l-ylethy]amino)iTiethyl]phenoxy}pyridine"2-carboxamide, 

5- {4-[(2-Ben2o[&]thiophen-3-ylethylanrino)methyl]phenoxy}pyridine-2-carboxamide, 

6- (2-]Vlethoxy-4-pentylaminomethylphenoxy)nicotinamide, 
6-{2-Methoxy-4-[(2-thjophen-2"ylethylaniino)methyl]phenoxy}nicolinamide, 
6-{2-Melhoxy-4-[(2-o-tolylethylaniino)methyl]phenoxy}nicotinamide, 
6-{2-Methoxy-4-[(2-n?-tolylethylam3no)methyl]phenoxy}iiicoiinamide, 

6- {4-[(3,3-Dimethylbutylarnmo)methyl]-2-methoxyphenoxy} nicotinamide, 

6-{2-Methoxy-4-[(2-pyridin-3-y]ethylamino)metbyl]phenoxy)nicotinamide, 

6-(4-Butylaminomethy]-2-niethoxyphenoxy)nicotinamide5 

6-(2-Methoxy-4-{[2-(teirahydropyran-4-yl)elhylamino]niethyl}phenoxy)nicotinaniid^^ 
6- f2-Melhoxy-4-[(2-morphoIin-4-y]ethyIamino)niethyl]phenoxyJ nicotinamide, 
6-{4-[(2-Ethylbuty]amino)meihyl]-2-i"nethoxyphenoxy) nicotinamide, 
6-(4-{[2-(4-F]uorophenyl)ethYlamino]iTiethyl}-2-methoxyphenoxy)nicotinamide, 
6-(4-{[2-{2-F]uorophenyl)elhylaiTiino]methyl)-2-niethoxyphenoxy)nicotinamide, 
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6-(4-Hexylamjno]T)ethyl"2-methoxyphenoxy)nicotinamide, 

6- {2-Metlioxy-4-[(4-niethylpenty]amino)rnethy]]pherioxy}nicotmainide 

methanesulfonate, 

6-{2-Methoxy-4-[(2-/74o]ylethylarnino)rnethyI]phenoxy}iiicotinamide methanesulfonate, 

5-(2-Methy]-4-{[2-(tetrahydropyran-4-y])ethylamino]niethy]}phenoxy)pyrazine-2- 

carboxamide, 

5-{4-[(3,3-Dimelhylbuty]aniino)methyl]-2-niethylphenoxy}pyrazine-2-carboxamide, 

5-{4-[(3-Melhy]butylamino)methyl]phenoxy}pyra2ine-2-carboxamide, 

5-(4-{[2-(Tetrahydropyran-4-yl)ethy]amino]niethy]}phenoxy)pyrazine-2-carboxaniide, 

5- {4-[(3,3-Dimethylbutylamino)methyl]phenoxy}p>Tazine-2-carboxamide; 

6- (2-Methoxy-4-{[2-(tetrahydropyran-4-yl)ethylamino]methyl}phenoxy)nicotinamide 
methanesulfonate, 

6-(4-Hexylaniinomethyl-2-methoxyphenoxy)nicotinamide methanesulfonate, 
6-(2-Methoxy-4-pentylaminomethylphenoxy)nicotinamide methanesulfonate, 
6-(4-Butylaminomethyl-2-methoxyphenoxy)nicotinamidemetlianesulfonate, 
6-{2-Methoxy-4-[(2-pyridin-3-ylethylamino)methyl]phenoxy} nicotinamide 
methanesulfonate, 

6-{4-[(2-Ethylbutylamino)methyl]-2-methoxyphenoxy}nicotinaniide methanesulfonate, 
6-{4-[(3,3-Dimethylbutylamino)methyl]-2-methoxyphenoxy} nicotinamide 
methanesulfonate, 

6-{2-Metlioxy-4-[(3-methylbutylamino)methyl]phenoxy}nicolinamide methanesulfonate, 
6-(2-Phenethyl-2,3,4,5-tetrahydro-lF-benzo[c]azepin-7-yloxy)nicotinamide, 
6-[2-(3-Methylbutyl)-2,3,4,5-tetrahydro-li/-ben2o[c]azepin-7-yloxy]nicotinamide, 
6-[2-(3"Methylpenty])-2,3,4,5"tetrahydro-]//-ben2o[c]azepin-7-yloxy]nicotinamide, 
(±)>6-{4-[2-(2-Hydroxycyc]ohexy]amino)ethyl]phenoxy} nicotinamide, 
(i)-(cz5)-6-{4-[2-(3-Hydroxycyclohexylamino)ethy]]phenoxy)nicotinamide, 
(i)-(/ri7«5)-6-{4-[2-(3-Hydroxycyc]ohexylamino)ethyl]phenoxy}nicotinamide, 
(i)-6-{4-[2-((/m?75)-4-Hydroxycyclohexy]amino)ethyl]phenoxy}nicotinamide, 
(i)-6-{4'[2-((0'^;?5)-2-Hydroxycyc]opentylaniino)ethyI]phenoxy} nicotinamide, 
4-[5-(Phenethy]amino-methyl)-pyridin-2-yloxy]-ben2aniide dihydrochloride 4-{5-[(3- 
Trif]uoromethyl-ben2ylamino)-methyl]-pyridin-2-yloxy)-benzamide 4-{5-[(3-Phenyl- 
propylaniino)-methyI]-pyridin-2-yloxy}-benzamide 
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4-{5-[(4-Fluoro-ben2ylamino>rnethyl]-pyridin-2-yloxy}-ben2aiT)ide 4-[5-(Isobutylaniino- 
methyl)-pyridin-2-yloxy]-ben2amide 4-{5-[(2-Thiophen-2-yl-ethylamino)-methyl]- 
pyridin-2-yloxy} -benzamide 

4-(5-{[2-(3-Fluoro-phenylVethylamino]-n}ethyl}rpyridm-2-yloxy)-ben2amide 
4-(5- {[2-(2-Methoxyrphenyl)-ethy]amino]-methyl} -pyridin-2-yloxy>ben2amide 4-(5" 
{[2-(2-Chloro-phenyl)-e%]amino]-methy]}-pyridin-2-y]oxy)-ben2amide 4-[5-(3-Phenyl- 
pyrro]idin-l-y]methyl)-p)Tidin-2-yloxy]-ben2amide 4-{5-[(3,3-Diinethyl"butylamino)- 
methyl] -pyridin-2-yloxy}-ben2amide 4-{5-[(3-Methy]-butylamino)-methyl]-pyridin-2- 
y ] oxy } -benzami de 

4n^3-Chloro-5-[(?-thiophen-2-Yl-ethylamino)-methyl]-pyridin-2-yloxy}-ben 

4- (3-Chloro-5-{[2-(3>chloro-phenyl)-ethylamino]-melhyl}-pyridin-2-yloxy)-benzamide 
and pharmaceuiically acceptable salts, solvates, enantiomers, and jnixtures of 
diastereoniers thereof. 

Also particularly preferred is a compound selected from the group consisting of: 
6-[2-Chloro-4-(3"methyl-butylamino-methyl)-phenoxy]nicotinamide, 
6-(2-Methoxy-4-pentylaminomethylphenoxy)nicotinamide, 
6-{2"Methoxy-4-[(3-methy]buty]amino)methyl]phenoxy}nicotinamide, 
6-{4-[(3,3-Dimethyl-butylamino)-methyl]"2-methyl-phenoxy}-nicotinaniide, 
6-{4-[(3,3-Dimethylbutylamino)methyl]-2-methoxyphenoxy} nicotinamide, 

5- (2-Fluoro-4-pentylam3non')ethy]phenoxy)pyridine-2-carboxamide. 

6- (4-{[2«(2-Fluorophenyl)ethylamino]methyl}-2-methoxyphenoxy)nicotinamjde, 

4- (4- {[2-(4-Fluoro-phenyl)-ethylamino]-methyl}-phenoxy)-benzamide, 
6-(4-{[2-(3-Fluoro-phenyl)-ethylamino]-methyl}-phenoxy)-nicotinamide, 

a combination of one or more of the above, and a pharmaceutically acceptable sail, 
solvate, enantiomer, diastereomer and diastereomeric mixture thereof. 

Most preferred is a compound selected from the group consisting of: 

5- {2-F]uoro-4-[(3-methyl-butylamino)-methyl]-phenoxy)-pyrazine-2-carboxamide 




F 
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5-(2-Methoxy-4-pen1ylaminomethy]-phenoxy)-pyrazine-2-carboxaTnide . 



6-(2-Fluoro-4- {[2-(tetrahydro-pyran-4-yl)-ethylamino]-methyl } -phenoxy)-nicotinainide; 
methanesulfonic acid salt 




6-(2,3-Difluoro-4-pentylamiiiomethyl-phenoxy)-nicotiiiainide 

O 



5-(4-{[2-(4T]uoro-phenyl)-ethylamino]-TT)ethyl}-2-methoxy-phenoxy)-pyrazine-2- 
carboxamide 



O 



6- {4-[(3-M ethyl -butylamino)-niethyl]-phenoxy} -nicotinamide 

CH, Q 



5-{4-[(4.4-Diniethyl-pentylamino)-methyl]-2-methoxy-phenoxy}-pyrazine-2- 
carboxamide 
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5-(2-M ethoxy-4- { [2-(tetrahydro-pyran-4-yl)-ethylamino]-niethy] } -phenoxy)-pyrazine-2- 
carboxamide 



0 



5-{4-[(3,3-Din)elhyl-butylamino)-nielhyl]-2-fluoro-phenoxy}-pyra2ine-2-carboxam 

CH3 o 



5-(2-Fluoro-4-{[2-(tetrahydro-pyran-4-yl>ethylamino]-methyl}.-phenoxy>pyrazi 
carboxamide 



F 

6-{2-MeihyM-[(3-methyl-butylamino>melhy]]-phenoxy}-nicotinamide; niethanesxilfonic 
acid salt 

CH3 Q 



HjC"^ N'Y"^ NH, 
H^C'VOH CH3 



5-(2-Methy]-4" {[2-(ietrahydro-pyran-4-y])-ethylamino]-methyl J -phenoxy)-pyrazine-2- 
carboxamide, 
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NH, 



CH, 

6-{4-[(3,3-Dimethyl-butylamino)-iiiethyl]-2-fluoro-6-rnethoxy-phenoxy]-nicotinam 

CHg CH3 0 

ON 




5-(2T)iioro-4-peniy|jmiiiomelhy]-phenoxy)-pyrazine-2-carboxamide 

O 

H, 



3-Chloro-4- (4-[(3 ,3-diniethy]-butylaTnino)-methy]]"phenoxy} -benzamide 

0 



H3C 
H3C 
H,C 




C) 



6-(4-{[2-(Tetrahydro-pyran-4-yl)-ethylamino]-TiiethyI}-phenoxy)-nicotinamide 

o 

^NH, 



6-{4-[2-(3,3-Din)ethyl-buTy]amino)-ethyl]-2,6-difluoro-phenoxy}-nicotinamide 
H,C. H . II 

V ^ .N. ^ ^ ^ A, 



CH3 

6- {2-Chloro-4-[(3-iTiethyl-butylamino)-methyl]-phenoxyj -nicotinamide 

CH3 0 
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3,5-Difl\3oro-4-{4-[(3-niethy]-buty]amino)-Tnethyl]-phenoxy}«benzamide 




. 3-Fluoro-4- {4-[(3-niethyl-butylammo)-niethyl]-phenoxy} -benzamide 




F 

» 

and a pharmaceutically acceptable salt, solvate, enantiomer, diastereomer and 
diastereomeric mixture thereof. 

Preparing Compounds of the Invention 

In a typical protocol, an optionally substituted benzonitrile or pyridine 
carboxamide or synthon thereof, having a leaving group such as halogen, preferably 
fluoro, bromo. or chloro, or an alkylsulfonyl or other suitable leaving group is reacted 
with a nucleopliilic group such as for example, hydroxy pbenylcarboxaldehyde or synthon 
or derivative thereof. For example according to Scheme 1. 

Scheme I 
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optionally substituted 4-fluorobenzoiiitrile is reacted with optionally siibstituied 4- • 
hydroxybenzaldehyde to afford the ether, compound 3, under basic conditions. Basic . 
conditions include the use of bases iselected from inorganic and organic bases. Examples 
of useful inorganic bases include but are not limited to potassium carbonate, sodium 
hydride, sodium carbonate, sodium hydroxide, potassium hydroxide, calcium carbonate 
and cesium carbonate. Examples of organic bases include but are not limited to 
potassium hexamethyl disilazide, n-butyl lithium, Hexamethylphophoroustriamide, 
(HMPT), and the like. The basic conditions are complemented by the presence of a 
solvent, preferably an organic solvent. Preferred organic solvents include protic solvents 
or polar aprotic solvents. Most preferred solvents include dimethylformamide, methanol, 
dimethylacetamide (DMA), dimethylsulfoxide. A most preferred basic reaction condition 
involves the use of potassium carbonate in dimethylacetamide ai temperatures of about 60 
tolOO^^C. 

The nitrile compound of formula 3 is converted to the carboxamide 4 by 
hydrolysis procedures known to one of skill in the art. For example, the compound of 
formula 3 is reacted with potassium carbonate or other suitable base in the presence of 
hydrogen peroxide in a suitable organic solvent i.e. DMSO or DMF. The resulting amide 
compound 4 is reductively aminated with a suitably substituted amine. The reductive 
amination may be perfonTied in two steps or a single step depending on the stability of the 
intermediate imine. The compound 4 is reacted with a primary or secondary amine 
(primary amine shown) in methanol as solvent. Molecular sieves may be added to 
enhance the efficiency of the imine fomation. In a second step the reducing agent, 
typically, sodium borohydride or other hydride reducing agent is added to the reaction 
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mixture. The progress of the reaction may be monitored by TLC, HPLC,.LC-MS or other 
anal>lical tecbiique known to one of skill in the art to detemine the substantial 
completion of each step and timing for the addition of the next reagent. The reductive 
amination of compound 4 results in the compound of formula 5, which is a compound of 
the invention. Analogues of compounds 3 and 5 having one or more substituent R groups 
may be prepared by using appropriately substituted starting materials or by inter- 
conversion of substituent functionality. For example an initial substituent R group may 
be protected and deprotected appropriately to achieve the desired end substituent R. 
Alteniaiively an initial substituent, R may be converted by known 1,2 or 3 step reactions 
to other desired R substituents. 

An aliemaic protocol illustrated in Scheme 2 shows the use of the carboxamide 
staning material to prepare, for example, compounds having the pyridinyl B-ring. 

Scheme 2 

R-NH^ 

MeOH 
sieves. 



then NaBH^ 




The use of the carboxamide starting maierial is particularly preferred for 
compounds of the invention where the B-ring is pyridinyl, pyridazinyl, pyrazinyl or 
pyrimidinyl group. The carboxamide may be introduced as part of the starting material 
where the appropriate surrogate for the B-ring is commercially available or may be 
prepared for certain groups as discussed in the examples. For example, the use of 
pyridine carboxamide, nicotinamide or substituted analogs thereof, results in substituted 
derivatives or analogs of compounds of fonnula 4a or 5a. which are also compounds of 
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the present invention. Primary and secondary amines are useful for the reductive 
amination to convert compound (4a) to compound (5a). Examples of useful amines 
include but are not limited to phenethylamine, 3-methylbutylamine, propylamine, 
isopropylamine, ben2ylamine and isopentylamine. 

Compounds prepared by this and other schemes disclosed herein or known to one 
of skill in the art may further be converted to tlie acid addition salt as shown for example, 
in Schem 2A. 



Scheme 2A 




Scheme 2A shows preparation of the hydrochloride salt (6a*) of compound 5a of 
Schem 2 wherein RNH2 is 3-methylbutylamine or other amine group and and are 
both hydrogen. The compound 5a' is dissolved in ethanol and a slight excess (e.g 1 .0 to 
1 .5 mo.ar equivalents) of IN hydrochloric acid is added at temperatures ranging from 
about 0 °C to room temperature. The mixture may be allowed to crystasllize over time 
with or without cooling, or may be evaporated to afford the hydrochloride sah, which 
may be further purified by trituration with a suitable organic solvent such as toluene, 
hexanes, diethylether or mixtures thereof. Alternatively, anhydrous HCl may be bubbled 
into a cold solution of compound 5a' until the reaction is complete or the solution is 
saturated, and the mixture worked up as appropriate. One of skill in the art is aware of 
the nuances and the varied techniques for preparating, isolating and purifying acid 
addition salts, and should achieve comparable results using methods appropariate for the 
particular substrate without undue experimentation. 

A modified protocol for preparing compounds of the invention is provided in 
Scheme 3 wherein the nucleophilic displacement reaction to form the ether linkage is 
performed towards the end of the synthesis rather than early on. 
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Scheme 3 




1) PhCH0. NaBHl, 

2) (BocfcO 




Under this protocol an appropriately substituted aminophenol is reductively - 
aminated with benzaldehyde, which is optionally substituted as appropriate. The 
reducnve amination is accomplished in the presence of sodium borohydride or other 
reducing agent and a suitable base. Alternatively, and preferably, di-tert-butyldicarbonate 
fBoc^O) is used to afford protection of the incipient free amine as the Boc-protected 
amine. The resulting phenoxy compound 7 is then reacted with a B ring source such as, 
for example, phenyl or pyiidine carboxamide, benzonitrile or pyridino-nitrile or synthon 
thereof. The coupling of the B and A-ring sources is performed under basic conditions to 
afford the ether 8a and 8b for the above example. The coupled product where it exists as 
a mixture of isomers as in 8a and Sb, the isomers may be separated or used directly in the 
next step, hi the next step, the nitrile group if present as in the current example is 
hydrolyzed to the carboxamide as discussed previously. The protecting group may be 
removed by use of hydrochloric acid or trifluoroacetic acid using procedures known to 
one of skill in the art. One of skill in the an is aware that appropriately substituted 
analogs of the compound of formula ) Oa or 1 Ob may be prepared by starting with 
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appropriately substituted starting materials or surrogates thereof which may be converted 
to the desired substituents. 

Compounds of formula I having varying alkyl chain lengths on the amino side 
chain may be prepared in one instance by carbonyl elongation reactions. An example is a 
modified Wirtig type reaction as shown in Scheme 4. 

Scheme 4 




The protocol of Scheme 4 and known variations thereof allow manipulation of the 
amino side chain for chain length and /or substituents. Under this protocol, optionally 
substituted 4-hydroxy benzaldehyde i.e. compound li is reacted with opiionally 
substituted benzonitrile having a suitable leaving group, e.g. halo, alkylsulfonyl, etc. The 
nicotinonitrile 12 or analog thereof, is then subjected to a carbonyl elongation reaction 
such as, for example, the Wittig reaction and variations thereof (see Organophosporus 
Agents in Organic Synthesis, J. 1. G. Cadogan, Ed., Academic Press London (1979); see 
also, J. March, Advanced Organic Chemistry, 3^^ Edition, Wiley Interscience, New York 
New York, (1995), In the example given, the aldehyde 12 is reacted with methoxymethy 
triphenylphosphine (available from Aldrich chemical Company, Milwaukee, USA) using 
a strong base such as, for example, n-butyl lithium, sec-butyl lithium and the like, to 
generate the incipient carbanion. The resulting vinymethyl ether 13 is hydrolyzed using a 
strong acid such as, p-toluenesulfonic acid, HCl or sulfuric acid to generate the new 
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aldehyde. The aldehyde is then reacted with a suitable amine followed by reduction to 
afford the reductive amination product 14. Details of each step in the schemes disclosed 
herein are provided in the experimental section, or may be found in reference organic 
synthesis texts or are known to one of skill in the art. Some reactions such as the 
fonnation of the yJide specie for the Wittig and related reactions perfonn better at reduced 
temperatures ranging from about -1 0 to about -70 **C. Other reactions perform better 
at elevated temperatures ranging from about 30 to about 150 *^C, and yet other 
reactions perform better at ambient temperature ranging from about 15 °C to about 30 °C. 

Compounds of the invention wherein the groups and combine with each 
other and with the nitrogen atom to form a nitrogen containing heterocycle may be 
prepared, for example, according to scheme 5. 

Scheme 5 




According to Scheme 5, the reductive amination of aldehyde with amine is 
perfomed using a cyclic amine having the desired ring size and /or substituents. For 
example, the reaction of compound optionally substituted cyclic amine such as for 
example, optionally substituted pyrrolidine (as shown) with the aldehyde 4 results in the 
formation of compound 1 6 having the R' and R*^ combine together to form the nitrogen 
containing heterocyclic amine. 

Compounds of formula I wherein R* or R" combines with the A ring to form a 
nitrogen containing heterocycle may be prepared as shown in the following scheme 6. 
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Scheme 6 




. The scheme above, shows the preparation of the ben2o[d]a2epine ring as a 
representative example. As shown the reaction of 3-methoxyphenacetyl chloride (17) 
with methylamino acetaldehyde dimcthylacetal results in the formation of compouiid 18. 
Compound (1 8) is cyclized to the azepin-2-one compound 19. Compound 19 is reduced 
to the tetrahydrobenzo[d]a2epin-2-one compound using, for example, lithium aluminum, 
hydride in THF or 5% palladium on carbon in ethyl acetate. The compound is further 
deoxygenated and reduced to the tetrahydroben2o[d]azepine compound 20. Compound 
20 is first protected as the trifluoroacetamide, de-methylated with boron tribromide in a 
suitable polar aprotic solvent, and then reacted with 6-chloronicotinamide, for example, to . 
form the corresponding ether product. The trifluoroacetamide protecting group is 
removed by basic hydrolysis, i.e. ammonia in methanol, and substitution on the azepine 
nitrogen results in compounds of the invention 22. Such substitutions may be effected by 
using a base such as sodium or potassium carbonate in the presence of the electropbile i.e. 
alkyl, benzyl or aryl halide. Detailed procedures for the practice of the above protocol, as 
with other protocols described above may be found in the experimental section. Also 
details for individual steps of protocols disclosed herein may be found in the literature or 
are known to one of skill in the art. 

Compounds of formula I wherein the B-ring is a positional isomer of pjoidine 
may be prepared as shown for example in Scheme 7. . 
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Scheme 7 




As shown above, diazotization followed by bromination of 2-amino-5- 
fluoropyridine (23) affords the 2-bromo-5-fluoropyridine compound 24. The 2-bromo-5- 
fluoropyridine compound is converted to the ethoxycarbonyl derivative via a 
hydroxycarbonylation reaction followed by esterification of the incipient carboxylic 
group. The palladium catalyzed hydroxycarbonylation reaction is known to one of skill 
in the art and is also disclosed in general organic chemistry reference text. For a variant 
of the hyroxycarbonylation reaction using tlie triflate leaving group see Sandro Sacchi 
and Alessandro Lupi, Palladium Catalyzed Hydroxycarbonylation of Vinyl andAryl 
Tri/laies: Synthesis of CK jS-Unsaiiirated and Aromatic Carboxylic Acids^ Tetrahedron 
Letters, Vol 35, No. 27, pp, 3939-3942, (J 992), The resulting ester may be hydrolyzed to 
the acid, which is then convened to the carboxamide via a coupling reaction facih'tated by 
a coupling agent such as EDCl for example. Alternatively the 2-bromo-5-fluoropyridine 
compound may be converted to the nitrile by reaction with copper cyanide in a polar 
aprotic solvent such as DMF. The nitrile is then hydrolyzed as discussed previously to 
afford the coiTesponding carboxamide 26. One of skill in the art is aware that palladium 
catalyzed cyanation reactions using copper cyanide, palladium source and ligand are 
available to effect the cyanation reaction discussed above with similar or possibly 
improved yields. The carboxamide compound 26 is reacted with a substituted or 
unsubstituted 4-hydroxybenzaldehyde protected as the acetal 28. The resulting 
etherification product is then reductively aminated with an amine in the presence of 
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sodium borohydride or other suitable reducing agent to afford the compound of the 
invention 29 as shown. 

Compounds of formula 1 wherein the B ring is pyrazinyl may be prepared, for 
example, according to scheme (8) below: 

Scheme 8 




RsCONHjOrCN 

Compounds wherein and/or is independently a cyclic group, i.e. saturated or 
unsaturated monocyclic carbocycle may be prepared as shown below in Scheme 9. 
Scheme 9 is affected by reacting the amine 33. incorporating the A-ring, with a halogeno- 
nicotinamide e.g., 6-chloronicotinamide or a halogeno-nicotinonitrile to form the 
compound of the invention 34. 

Scheme 9 




Where a halogeno-nicotinonitrile is used, the hydrolysis of the resulting nitrile to 
form the amide derivative has been disclosed previously. The ami? -2 33 is itself prepared 
by reductive amination of 4-hydroxy phenacetaldehyde and the respective amine. The , 
phenacetaldehyde may itself be purchased or prepared from the corresponding 
benzaldehyde by carbonyl elongation reactions i.e. by the Wittig or modified Wittig 
reaction as discussed previously. 

An alternative protocol is shown in Scheme 10. 
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Scheme 1 0 




As shown in Scheme 1 0, an amine substrate having the A-ring, i.e., 4- 
hydrox^^phenethyl amine is protected at the amine using, for example, the Bor-protecting 
group or other typical amino protecting groups. The Boc~protected amine 35 is coupled 
to the B-ring component, i.e., 6-cliloronicotinamide (shown) or nicotinonitrile or 
benzonitrile or analog or derivative thereof. The coupled product is then de-protected and 
reductively aminated with a cyclic ketone having the desired and/or group per the 
structure and scope of fonnula L For the example shown, tertiary butyl dimethyl silyl 
(TBDMS) protected 3-hydroxycyclohexanone 37 is reacted with the amine 36 having the 
A and B rings already in place, to form the desired compound of the invention 38 upon 
desilylation. 

The preferred reaction conditions for each step of the reactions or schemes 
disclosed herein are provided in the experimental section, or known to one of skill . in the 
art, or suggested in the literature or ascertainable with minimal routine experimentation 
by one of skill in the art following some or all the teachings disclosed and/or referenced 
herein. Substituents such as "R"and "R"' groups used in the schemes are for illustration 
purposes only and are not intended to limit the scope of the number and/or type of 
substituents. One of skill in the art is aware of substituent-tjpes and multiplicities thereof 
that are suitable and/or possible for a particular position. In general,.while a particular 
substrate or compound is used for illustration purposes, no limitation is implied the 
workability of the particular scheme for other compounds within the ambit.of the 
invention unless so stated. One of skill in the art is aware that compounds of fonnula II 
may also be prepared by the schemes above and by procedures disclosed in the 
experimental section. 
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Scheme 1 1 




Certain compounds of the invention may also be accessed by protocols such as 
Scheme ] ] . For example, compounds of fonnula ] or II having "y'" groups other than 
hydrogen may be more readily accessed by a Michael addition of nitromethane on an 
aldehyde e.g., aldehyde 39, having the desired A ring substituents. The resulting product 
is reduced to afford the saturated amine. When r is methyl the product 41 is deprotected 
by reaction with BBr-t, following procedures disclosed herein and/or known to one ofskill 
in the an. The resulting hydonrxyamine is optionally protected for example by use of a 
Boc- group to afford the compound 42. The protected amino compound 42 is then reacted 
with appropriately substituted benzamide or nicotinonitrile or nicotinamide to afford a 
compound of fonnula 1 or II after further processing as described previously. 

Method of Using the Invention 
As noted above, the compounds of the present invention are useful in blocking the 
effect of agonists at mu/kappa, and/or delta opioid receptors. As such, the present 
invention also provides a method for blocking a mu, kappa, delta receptor or receptor 
combination (heterodimer) thereof in.a mammal comprising administering to said 
mammal a receptor blocking dose of a compound of formula 1 or 11. 
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The lemi "receptor blocking dose", as used herein, means an amount of a 
compound of formula I or II necessary to block a mu, kappa, or delta receptor or receptor 
combination (heterodimer) thereof following administration to a mammal requiring 
blocking of a mu, kappa, or delta receptor or receptor combination (heterodimer) thereof. 

The compounds of formula 1 or 11 or combinations thereof, are effective over a 
wide dosage range. For example, dosages per day will normally fall within the range of 
about 0.05 to about 250 mg/kg of body weight. In the treatment of adult humans, the 
range of about 0.5 to about 100 mg/kg, in single or divided doses, is preferred. However, 
it will be understood that the amount of the compound actually administered will be 
determined by a physician in light of the relevant circumstances, including the condition 
to be treated, the choice of compound to be administered, the age, weight, and response of 
the individual patient, the severity of the patient's syi:nptoms, and the chosen route of 
administration. Therefore, the above dosage ranges are not intended to limit the scope of 
the invention in any way. The compounds may be administered by a variety of routes 
such as the oral, transdermal, subcutaneous, intranasal, intramuscular and intravenous 
routes. 

A variety of physiologic functions have been shown to be subject to or influenced 
by mu, kappa, or delta receptors or receptor combination (heterodimers) in the brain. As 
such, the compounds of the present invention are believed to have the ability to treat 
disorders associated with these receptors or combinations thereof, such as eating 
disorders, opioid overdose, depression, smoking, alcoholism, sexual dysftir.ction, shock, 
stroke, spinal damage and head trauma. As such, the present invention also provides 
methods of treating the above disorders by blocking the effect of agonists at a mu, kappa, 
delta receptors or receptor combinations (heterodimer) thereof. The compounds of the 
present invention have been found to display excellent activity in an opioid receptor 
binding assay which measures the ability of the compounds to block the mu, kappa, delta 
or receptor combination (heterodimer) thereof. 

GTP-y-S Binding Assay 

An'SPA - based GTP-7-S assay fonnat was developed based on previous opioid 
(Emmerson et aL, J. Pharm Exp Ther 278, 11 2 1,1 996; Homg et al., Society for 
Neuroscience Abstracts, 434.6. 2000) and muscarinic (DeLapp et al., JPET 2B9, 946, 
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1999) assay formats. Membranes were re-suspended in 20 mM HEPES, I pO mM NaCl, 5 
mM MgCl2, 1 mM DTT, and 1 mM EDTA. Fifty (50) mL of GTP-7-[35S], compound, 
membrane suspension (20 microgram/well), and wheal germ agglutinin coated SPA beads 
(Img/well) were added to clear bottom 96 well assay plates. GDP (200 mM) was added 
to the membrane solution prior to addition to the assay plates. Plates were sealed and 
incubated for four hours at room temperature then placed in a refrigerator overnight to 
allow the beads to settle. Signal stability at 4 °C was determined to be > 60 hours. Plates 
were wanned to room temperature and counted in a Wallac Microbeta scintillation 
counter. For antagonist assays, specific agonists were added at the following ■ 
concentrations: (MOR) DAMGO 1 micromolar, (DOR) DPDPE 30 nM, (KOR) 1169593 
300 nM. Kb*s were determined by Cheng-Prusoff equation (see Cheng and Prusoff, 
Biochem. Pharmacol. 22, 3099, 1973). Results obtained for a representative sample of . 
compounds of the invention in the GTP-y-S Binding Assay are shown in table 1 below. 

Table 1 

In Vitro 
Antagonism GTP- 
IiS 

Compound # Mu (nMV Kb fnM^ Delta (nMV 

Kappa 



475 


0.843 


7.859 


17.489 


476 


0.281 


3.378 


8.900 


478 


0.410 


4.498 


5.779. 


271 


0.200 


0.400 


4.400 


479 


0.503 


6.855 


30.101 


252 


0.177 


2.166 


14.121 


253 


0.068 


0.355 


0.708 


256 


0.072 


0.894 


0.677 



Ex-Vivo Receptor Binding 

In order to bridge in vitro binding affinity and antagonist potency to in vivo 
potency and efficacy applicants have developed an ex vivo receptor binding assay in rat 
brain. This assay measures the difference in association (binding) of a high affinity 
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nonselective opioid receptor radioligand (3H-diprenoiphine) in brain tissue isolated from 
animals receiving vehicle versus compound tTeaiment (less binding of 3H-diprenorphine 
= greater compound association with opioid receptors). Studies using the ex-vivo 
receptor binding assay have demonstrated a positive correlation between activity (potency 
and duration of activity) which also correlates to 24 hour efficacy in dietary induced 
obese rats. 

Methods. An opioid receptor ex vivo binding assay measures 3H-diprenorphine binding 
(0.1 -0.4 nM affinity radioligand for mu, delta and kappa receptors) in rat 
striatum/nuclcus accumbens; a region of the brain that contains a high density of mu. 
delta and kappa receptors, following oral administration of compounds. Experimentally, 
a screening dose of 7 mg/kg, p.o. of compound or vehicle is administered to rats. Six 
hours following compound administration, the animals are sacrificed and the 
striatum/nucleus accumbens is isolated and homogenized in 10 volumes (weight/volume) 
binding buffer. The homogenate is then used in a homogenate binding assay using a 
saturating concentration of 3H-diprenorphine for 30 minutes. The homogenization and 
assay is performed at 4 °C, to minimize compound redistribution in the in vitro binding 
portion of the assay. Results are reported (Table 2) as % inhibition of diprenorphine 
binding, based on the difference in specific binding between compound treated animals 
versus control animals treated with vehicle alone. 

Table 2 



Compound of 
Example No. 

228 

309 

271 

253 

481 



Ex Vivo Binding 
[3H]-Dipfenorphine 
% Inhibition of at 6 
hours 
7 mg/kg of test 
compound 

> 65% 
>60% 
>40% 

> 40% 
83% 
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229 


77% 


420 


75% 


447 


62% 


263 


62% 


238 


59% 


446 


55% 


227 


55% 


405 


55% 


431 


54% 


294 


50% 


256 


40% 


272 


79% 


246 


58% 


240 


38% 


LY255582 


>40% 


Naltrexone® 


<40% 



Acute Feeding Assay (Rat Obesity Assay) 
Tlie efficacy of compounds of the present invention has been further verified by 
the results of a Rat Obesity assay shown in Table 3. The assay results show that 
compounds of the present invention achieve inhibition of opioid receptors at a level 
comparable lo or superior to that achieved with a previous clinical candidate compound 
LY255582 disclcst»H and claimed in U.S. patent 4,891,379. 

Table 3 

Compound of Doses in ug/kg to 

Example No. achieve effective 

inhibition 

290 3 

227 0,3 

228 0.3 
271 0.3 
263 <3 
309 <3 
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253 
LY255582 
Naltrexone® 



<3 
1 

>10 



Indirect Calorimetry Assay 

Twenty-four-hour energy expenditure (EE) and respiratory quotient (RQ) were 
measured by indirect calorimetrj' using an open circuit calorimetry system (Oxymax, 
Columbus Instruments Int. Corp., USA). RQ is the ratio of the volume of CO2 produced 
(VCO2) to the volume of O2 consumed (VO2). EE was calculated as the product of 
calorific value of oxygen (CV) and VQo per kilogram of body weight, where CV = 3.815 
•! 1.232 (RQ). Total calories expended were calculated to deiermme daiJy luel utilization. 
To calculate the proportion of protein, fat and carbohydrate that is used during that 24- 
hour period, we used Flatt*s proposal (see, Flatt JP 1991 Assessment of daily and 
cumulative carbohydrate and fat balances in mice. J Nutr Biochem 2:1 93-202.) and 
formulae as well as other derived constants (see Elia M, Livesey G 1992 Energy 
expenditure and fuel selection in biological systems: the theory and practice of 
calculations based on indirect calorimetry and tracer methods. World Rev Nutr Diet 
70:68-1 31 .). Food consumption over the 24-hour period was also measured. The 
minimum effective dose (MED) for inliibition of food consumption is reported as the 
lowest dose that caused a reduction in food consumption that was significantly different 
from vehicle treated controls. Results obtained for a sample of compounds of the 
invention with the indirect calorimetry assay are shown below in Table 4. 



Compound of 
Example 



290 
227 
228 



Table 4 
Inhibition of Feeding 
Diet Induced Obese Rat 
Minimum Effective Dose 
(MED) 
mg/kg, p.o. 
3 

0.3 
0.3 



Energy Balance* 
Diet Induced Obese Rat 

test dose 3 mg/kg, p.o. 
kcal/kg/day 

-68 
-81 
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271 . 0.3 -35 

263 <3 -56 

309 <3 -39 

253 <3 -19 

LY255582 1 -36 

Naltrexone® > 1 0 Not significant 

* Energy balance = caloric intake minus utilization (kcal/kg/day) 

The indirect calorimetry assay above shows that the minimum effective dose to 
inliibit food consumption at a level significantly different fiom the level achieved with a 
vehicle control dose was comparable or better for compounds of the present invention 
compared to a reference compound. 

Formulation 

A compound of the invention is preferably presented in the form of a 
pharmaceutical formulation comprising a pharmaceutically acceptable carrier, diluent or 
excipient and a compound of the invention. Such compositions will contain from about 
0.1 percent by weight to about 90.0 percent by weight of the compound of the invention 
(Active Ingredient). As such, the present invention also provides phannaceutical 
formulations comprising a compound of the invention and a pharmaceutically acceptable 
caiTier, diluent or excipient thereof 

In making the compositions of the present invention, the active Ingredient will 
usually be mixed with a cairier, or diluted by a cairier, or enclosed within a carrier which 
may be in the form of a capsule, sachet, paper or other container. When the carrier serves 
as a diluent, it may be a solid, semi-solid or liquid material that acts as a vehicle, 
excipient or medium for the active ingredient. Thus, the composition can be in the form 
of tablets, pills, powders, lozenges, sachets, cachets, elixirs, emulsions, solutions, syrups, 
suspensions, aerosols (as a solid or in a liquid medium), and soft and hard gelatin 
capsules. 

Examples of suitable carriers, excipients, and diluents include lactose, dextrose, 
sucrose, sorbitol, mannitol, starches, gum acacia, calcium phosphate, alginates, calcium 
silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose, iragacanth, gelatin. 
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syrup, methyl cellulose, methyl- and propylhydroxybenzoates, talc, magnesium stearate, 
water, and mineral oil. The fomiulations may also include wetting agents, emulsifying 
and suspending agents, preserving agents, sweetening agents or flavoring agents. The 
fomiulations of the invention may be formulated so as to provide quick, sustained, or 
delayed release of the active ingredient after administration to the patient by employing 
procedures well known in the art. 

For oral administration, the Active bigredient, a compound of this invention, may 
be admixed with carriers and diluents and molded into tablets or enclosed in gelatin 
capsules. 

The compositions are preferably formulated in a unit dosage form, each dosage 
containing from about 1 to about 500 mg. more usually about 5 to about 300 mg, of the 
Active Ingredient. The term "unit dosage fomV refers to physically discrete units suitable 
as unitary dosages for human subjects and other mammals, each unit containing a 
predetermined quantity of active material calculated to produce the desired therapeutic 
effect, in association with a suitable pharmaceutical carrier. 

In order to more fully illustrate the operation of this invention, the following 
fonnulation examples are provided. The examples are illustrative only, and are not 
intended to limit the scope of the invention. The formulations may employ as Active 
Ingredient any of the compounds of the present invention. 

FORMULATION 1 



Hard gelatin capsules are prepared using the following ingredients: 



Compound 


Amount per capsule (mg) 


Concentration by weight 
(%) 


Active Ingredient 


250 


55 


Starch dried 


200 


43 


Magnesium stearate 


10 


2 



The above mgredients are mixed and filled into hard gelatin capsules in 460 mg 
quantities. 
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FORMULATION 2 

Capsules each containing 20 mg of medicament are made as follows: 





• Amount ner cansule fmp^ 


Concentration bv weight 

{%) 


Active Ingredient 


20 


10 


Starch 


89 


44.5 


Microcrystalline 
cellulose 


89 


44.5 


Magnesium stearate 


2 


1 



The active ingredient, cellulose, starch and magnesium stearate are blended, 
passed tlirough a No. 45 mesh U.S. sieve and filled into a hjard gelatin capsule. 



FORMULATION 3 



Capsules each containing 1 00 mg of active ingredient are made as follows: 



Compound 


Amount per capsule (mg) 


Concentration by weight 
(%) 


Active higredient 


100 


30 


Polyoxyethylene 
Sorbitan monooleate 


50mcg 


0.02 


Starch powder 


250 


69.98 



The above ingredients are thoroughly mixed and placed in an empty gelatin 
capsule. 
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F0RK4ULATI0N 4 



Tablets each containing 10 nig of active ingi-edient are prepared as follows: 



Compound 


Amount per capsule (mg) 


Concentration by weight 
(%) 


Active Ingredient 


10 


10 


Starch 


45 


45 


cellulose 


35 


35 


Polyvinylpyrrolidone 
(as 10% solution in 
water) 


4 


4 


Sodium carboxymetliyl 
starch 


4.5 


4.5 


Magnesium stearate 


0.5 


0.5 


talc 


1 


1 



The active ingredient, starch and cellulose are passed through a No. 45 mesh U.S. 
sieve and mixed thoroughly. The solution of polyvinylpyrrolidone is mixed with the 
resultant powders which are then passed through a No. 14 mesh U.S. sieve. The granule 
so produced is dried at 50-60 °C and passed through a No. 1 8 mesh U.S. sieve. The 
sodium carboxymethyl starch, magnesium stearate ajid talc, previously passed through a 
No. 60 mesh U.S. sieve, are then added to the granules, which after mixing, is 
compressed on a tablet machine to yield a tablet weighing 1 00 mg. 

FORMULATION 5 



A tablet formula may be prepared using the ingredients below: 



Compound 


Amount per capsule (mg) 


Percent by weight (%) 


Active Ingredient 


250 


38 


Cellulose 
microcrystalline 


400 


60 


Silicon dioxide fumed 


10 


1.5 
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Stearic acid 



0.5 



The components are blended and compressed to form tablets each weighing 



665mg. 



F0KN4ULATI0N 6 

Suspensions each containing 5 mg of medicament per 5 ml dose are made as 
follows: 



Compound 


Amount per 5mL 

suspension fml) 


Active Ingredient 


5 


Sodium carboxymethyl 
cellulose 


50 


Syrup 


1.25 


Benzoic acid solution 


0.10 


Flavor 


q.v. 


Color 


q.v. 


Water 


q.s. to 5mL 



The medicament is passed through a No. 45 mesh U.S. sieve «nd mixed with the 
sodium carboxjonethylcellulose and syrup to form a smooth paste. The benzoic acid 
solution, flavor and color is diluted with some of the water and added to the paste with 
stin ing. Sufficient water is then added to produce the required volume. 



FORMULATION 7 

An aerosol solution is prepared containing the following components: 



Compound 


Concentration by weight 

(percent) 


Active Ingredient 


0.25 


Etlianol 


29.75 


Propellant22 


70.0 
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(chlorodifluoromethane) 



The active compound is mixed with ethanol and tlie mixture added to a portion of 
the Propellant 22, cooled to -30 °C and transferred to a filling device. The required 
amount is then fed to a stainless steel container and diluted further with the remaining 
amount of propellant. The valve units are then fitted to the container. 

Example ] 

6-[4-(2-Benzylamino-ethyl)-phenoxy]-nicotinamide 




Step 1 

4-(2-Benzylaniino-ethyl)-phenol 




Add benzaldehyde (7.5 mL, 74 nimol) to a stiired solution of tyramine (1 0.00 g, 
73 mmol) and anliydrous methanol (90 mL). Heat reaction to reflux for 1 h under 
nitrogen. Cool reaction to 0 X and slowly add sodium borohydride (2.84 g, 75 mmol). 
Stir for 1 h at room temperature and then concentrate on a rotary evaporator. Add water 
(100 mL) and stir for 1 .5 h at room temperature. Filter and wash with water to yield 
1 0, 11 g (61 %) of 4-(2-benzylamino«ethyl)-phenol: mass spectrum (ion spray): m/z = 
228.1(M+1); NMR (DMSO-^6): 9.14 (br s, IH), 7.29-7.18 (m, 5H), 6.96 (d, 2H), 6.65 
(d, 2H), 3.69 (s, 2H), 2.67-2.60 (m, 4H), 2.02 (br s, IH). 

Step 2 

Add 6-chloronicotinamide (7.03 g. 44.90 mmol) to a stirred solution of 4-(2- 
ben2ylamino-ethyl)-pheno] (10.10 g, 44.43 mmol), potassium carbonate (15.35 g, 1 ll.l 
mmol), dimethylacetamide (138 mL), and isooctane (16 niL). Using a Dean-Stark trap, 
heat the reaction to reflux under nitrogen for 6 h. Cool the reaction mixtures to room 
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temperature, filter off the solids, and concentrate most of the solvent off on a rotary 
evaporator. Take the residue up in ethyl acetate (200 mL) and add IN hydrochloric acid 
(200 mL). Stir for 1 5 minutes and filter off the precipitate washing with ethyl acetate. 
Dissolve the solid in 400 mL of boiling 1:1 methanol/water. To this solution add 5N 
sodium hydroxide (35 mL) and allow the solution to cool to room temperature. Filter and 
wash with water to yield 19.74 g (83%) of 6-[4-(2-ben2ylamino-ethyl)-phenoxy]- 
nicotinamide: mass spectrum (ion spray): m/z = 348,1 (M+1); NMR (CDCI3): 8.58 (d, 
IH), 8.15 (dd, IH), 7.34-7.24 (m, 7H), 7.06 (d, 2H), 6.93 (d, IH), 6.08 (br s, 2H), 3.82 (s, 
2H), 2.92 (t, 2H), 2.84 (t, 2H), 1 .33 (br s, IH). 

Example 2 

6- {4-[2-(Ben2yl-phenethyl-amino)-ethyl]-phenoxy}-nicotinamide 
Ph 

Add sodium bicarbonate (0.0823 g, .0980 mmol) to a stirred solution of 6-[4-(2- 
benzylaniino-ethyl)-phenoxy]-nicotinamide (0.3061 g, .0881 mmol), (2- 
bromoethyl)ben2ene (0.135 mL, 0.988 mmol), and DMF (5 mL). Heat the reaction to 
reflux for 3 h under nitrogen and tbeij cool to room temperature. Pour the reaction into 
water (50 mL) and extract with diethyl ether (3 X 50 mL). Dry the diethyl ether extracts 
over magnesium sulfate and then Cher off the magnesium sulfate. Concentrate on a 
rotary evaporator and purify the crude product by flash chromatography on silica gel 
eluting with 90% ethyl acetate / hexanes to yield 0^1538 g (39%) of 6-{4-[2-(benzyl- 
phenethyl-amino)-ethyl]-phenoxy] -nicotinamide: mass spectrum (ion spray): m/z = 
452.1(1VI+1); 'H NMR (CDCI3): 8.55 (dJH), 8.13 (dd, IH), 7.29-7.1 1 (m, 14H), 7.01 (d, 
2H), 6.92 (d, IH), 3.71 (s, IH), 2.94-2.77 (m, 9H). 

By the method of example 1 the following compounds were prepared: 



Example 


Name 


Mass 


^HNMR (CDCI3) 






spectrum (ion 








spray): miz 
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(M+1) 




3 


6-(4-{2-[Benzyl-(3- 
phenyl-propyl)-aniino]- 
ethylj-phenoxy)- 
nicotinamide 


466.1 


8.53 (d, IH), 8.11 (dd, IH), 7.29-7.1 1 (m, 

14H), 7.03-7.00 (m, 2H), 6.91 (d, IH), 
3.63 (s, 2H),.2.77-2.68 (m. 4H), 2.59-2.52 
(m,4H), 1.83-1.75 (m,2H) 


4 


6-{4-[2-(Benzyl-hexyl- 
amino)-ethyl]-phenoxy}- 
nicotinamide 


433.1 


8.56 (d, IH), 8.13 (dd, IH), 7.29-7.15 (m, 
9H), 7.01 (d, 2H), 6.92 (dd. IH), 3.62 (s, 
2H), 2.78-2.66 (m, 4H), 2.48 (t, 2H), 
1.48-1.43 (m, 2H). 1.30 - 1.23 (m, 6H), 
0.86 (t, 3H) 


5 


6-{4-[2-(Benzyl-liepiy)- 
aniino)-ethyl]-pheiioxy}- 
nicotinamide 


446.2 


8.56 (d, IH), 8.13 (dd, !K), 7.31-7.15 (m, 
7H), 7.01 (d, 2H), 6.91 (d, IH), 5.85 (br s, 
2H). 3.62 (s, 2H), 2.78-2.66 (m, 4H), 2.48 
(t,2H), 1.48-1.45 (m, 2H), 1.29-1.24 (m, 
8H), 0.86 (t, 3H) 


6 


6-(4-{2-[Benzyl-(5- 
methyl-hexyl)-amino]- 
ethy]}-phenoxy)- 
nicotinamide 


446.] 


8.55 (dd, IH), 8.13 (dd, IH), 7.29-7.16 
(m, 9H), 7.03-6.98 (m, 2H), 6.92 (dd. 
IH), 3.62 (s, 2H). 2.78-2.67 (m, 4H), 2.48 
(t,2H), 1.52-1.41 (m. 3H), 1.29-Ul (m, 
2H), 1.15-1.10 (m, 2H), 0.84 (d. 6H) 


7 


6-[4-(2-{Ben2yl-[2-(3. 
chloro-phenyi)-ethyl]- 
amino } -ethyl)-phenoxy]- 
nicotinamide 


486.2 


8.55 (dd, IH), 8.14 (dd, IH), 7.28-6.91 
(m, 16H). 3.69 (s, 2.H), ? '7«-2.&9 (m, 8H) 


8 


6-(4-{2-(Ben2yl-(3- 
cyclohexyl-propyl y 
amino]-ethyI ) -phenoxy)- 
nicotinamide 


472.2 


8.55 (d, IH). 8.13 (dd, IH), 7.29-7.15 (m, 
9H). 7.01 (d, 2H), 6,92 (d, IH), 3.62 (s, 
2H), 2.78-2.67 (m, 4H), 2.46 (t, 2H). 
1.67-1.46 (m, 7H), 1.19-1.12 (m, 6H), 

0.87-0.82 (m, 2H) 


9 


6-(4.{2-[BenzyJ-(3-o- 
tolyl-propy])-amino]- 
ethyl j-phenoxy)- 
nicotinamide 


480.0 


8.54 (d, IH). 8.13 (dd, IH), 7.31-7.00 (m, 

15H), 6.93 (d, IH), 3.67 (s, 2H), 2.78- 
2.74 (m. 4H), 2.62-2.55 (m, 4H), 2,28 (s^ 
3H), 1.80-1.73 (m, 2H) . 


10 


6-<4-{2-(Benzyl-(3- 


472.1 


8.55 (dd, IH). 8.14 (dd. IH), 7.31-6.72 
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thiophen-2-yl-propyl)- 
amino]-ethyl} -phenoxy)- 

nicotinamide 




(m, 15H), 3,65 (s, 2H), 2.83-2.71 (m, 
6H), 2.58 (t, 2H), 1.89-1.60 (m. 2H) 



By the method of example 2 the following compounds were prepared: 







Data 








HPLC (30/70 to 90/10 








ACN/(0.1%TFA in wa?er) Zorbax SB- 






(ion spray): m/z 


Phenyl Column 


Example 


Name 


(M+1) 


4.6minx 1 fcmxSmicron 








Purity 


Retention Time 
(minutes) • 


IJ 


6- (4-[2-(Benzyl-pentyI- 
amino)-eihyl]-phenoxy}- 
nicotinamide 


418.1 


98.0 


8.28 


12 


6-(4-{2-[Ben2yH3- 
cyclopentyl-propyl)- 
amino]-ethyl}-phenoxy)- 
nicotinanude 


458.4 


96.6 


. 8.94 


13 


6-[4.(2-{Benzyl-[2-(2- 
f)uoro-phenyl)-ethyl]- 
amino } -ethyl)-phenoxy]- 
nicotinamide 


470.3 


98.0 


8.44 



Example 14 

6-[4-(2-Dibenzylamino-ethyl)-phenoxy]-nicotjnamide 




Compound of Example 14 is prepared by the method of Example 2. 
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Examples 15A-15E 
Stepl 

1 -(2-Bromo-ethvl)-3-chloro-benzene - 
CI 

Add triphenylphoshpine (3.90 g, 14.9 mmol) to a stirred solution of 3- 
chlorophenethyl alcohol (2.0 mL, 14,8 iTunol), carbon tetrabromide (4.91 g, 14.8 mmol) 
and anhydrous dichloromethane (1 00 mL). Stir for 5 h under nitrogen at room 
temperature, and then wash with water (] 00 mL) and brine (100 mL). Dry the 
dichloromethane layer over magnesium sulfate, filter, and concentrate on a rotary 
evaporator to give the crude product. The crude product is purified by flash 
chromatography on silica gel eluting with 100% hexanes to yield 2.30 g (71%) of 1*(2- 
bromo-ethyl)-3-chloro-benzene: TLC: Rf in 1 00% hexanes: 0.27; ^HNMR (CDCI3): 
7.26-7.1 1 (m, 3H), 7.09-7.07 (m, IH), 3.54 (t, 2H), 3,12 (t, 2H). 

Step 2 

Add sodium triacetoxyborohydride (0.2600 g, 1.227 mmol) to a stirred solution of 
6-[4-(2-benzylamino-ethyl)-phenoxy]-nicotinamide (0.3058 g, 0.8802 mmol), 
benzaldehyde (0.092 mL, 0.905 mmol), glacial acetic acid (0.052 mL, 0.908 mmol) and 
1 ,2-dichloroethane (8 mL). Stir for 1 8 h at room temperature under nitrogen. Pour the 
reaction into IN sodium hydroxide (50 mL) and extract with diethyl ether (3 X 50 mL). 
Wash the diethyl ether extracts with brine, dry over magnesium sulfate, filter, and 
concentrate on a rotary evaporator to give the crude product. The crude product is 
purified by flash chromatography on silica gel eluting with 75% ethyl acetate / hexanes to 
yield 0.2501 g(65%)of 6-[4-(2-dibenzy]am]no-ethyl)-phenoxy]-nicotinamide: HPLC 
(30/70 to 90/10 ACN/(0.1%TFA in water) Zorbax SB-Phenyl Column 
4.6mmxl5cmx5inicron: Retention time: 8.14 minutes, Purity: 99.7%; mass spectrum 
(ion spray): m/z = 438.0(M+1 ). 

The following compounds (Examples 15A -15E) were prepared from the 
corresponding commercially available alcohols except examples l-(3-bromo-propyl)-2- 
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metliyl-benzene and 2-(3-bromo-propy])-thiophene in which the starting alcohols were 
synthesized: 



Example 
No: 


Name 


TLC: Rfin 

100% 

Hexanes 


^HNMR(CDCl3) 


15A 


(3-Bromo-propyl)- 
cyclopentane 


0.55 


3.38 (t, 2H), 1.89-1.38 (m, 1 IH, 1.1M.02 (m, 2H) 


I5B 


(3-Bronio-propyl)- 
cyclohexane 


0.55 


3.37 (t, 2H). 1.87-1.81 (m, 2H), 1.69-1.59 (ro. SH),. 
1.31-1.06 (m, 6H), 0.91-0.83 (m, 2H) 


15C 


l-(2-Bromo-ethyl)- 
3-fliioro-benzne 


0.28 


7.30-7.24 (m, IH), 6.98-6.89 (m, 3H), 3.55 (t, 2H), 
3.15 (t,2H) 


15D 


l-{3-Bromo- 

propyl)-2-methyl- 

benzene 


0.22 


7.17-7.12 (m, 4H), 3.45 (t, 2H), 2.78 (t, 2H), 2,33 (s, 
3H), 2,17-2.10 (m,2H) 


15E 


2-(3-Bromo- 
prony I)-t V»i ophene 


0.2 


7.16-7.13 (m, IH), 6.95-6.92 (m, IH), 6.85-6:83 (m, 
IH), 3.44 (t. 2H), 3.02 (I, 2K). 2.25-2.18 (m, 2H) 



Preparing Alcohol Starting Material for Example 15D 
3-a-Tolyl-propan- 1 -ol 




Add 2-methylhydrocinnamic acid (18.4 mmol) to anliydrous tetrahydrofuran (100 
mL) and cool to 0 °C. Slowly add lithium aluminum hydride (2.20 g, 58.0 mmol) and 
remove the ice bath after 20 minutes. Stir at room temperature under nitrogen for 1 8 b. 
Cool the reaction to 0 and quench the reaction by slowly adding water (2.2 mL), 15% 
sodium hydroxide (2.2 mL), and water (6,6 mL). Filter off the aluminum salts. Add 



BNSOOCID <WO__2004026305A1JA> 



wo 2004/026305 



PCT/US2003/026300 



70 

brine (100 mL) and 5 N sodium hydroxide (30 mL) to the filtrate and extract with ethyl 
acetate (3 X ] 00 inL), Dry the ethy] acetate extracts with magnesium sulfate, filter, and 
concentrate on a rotary evaporator to yield 2.65 g (96%) of 3-o-tolyl-propan-l-ol: 
NN4R (CDCI3): 7.18-7.10 (m, 4H), 3.72 (t, 2H), 2.72-2.69 (m, 2H), 2.33 (s, 3H), 1.90- 
1.83 (m,2H), 1.60 (brs, IH). 

Preparing Alcohol Starting Material for Example 1 5E 
3-Thiophen-2-yl-propan- 1 -ol 




Using a method similar to example 1 5D, using 3-(2-thienyl)propanoic acid affords 
the title compound: NMR (CDCI3): 7.12 (dd, IH), 6.92 (dd, IH), 6.82-6.80 (m, IH), 
3.70 (t, 2H), 2.96-2.92 (m, 2H), 1.98-1.91 (m, 2H), 1.67 (br s, IH). 

Example 16 

6-(4-{2-[Benzyl-(3-oxo-3-phenyl-propyl)-amino]-ethyl}-phenoxy)-nicotinamide 




Step 1 

3-TrimethYlammonium-l-phenyl"propan-l -one iodide 
O 




Add concentrated hydrochloric acid (0.090 mL, 1 .1 mmol) to a stirred solution of 
aceiophenone (5.0 mL, 43 mmol), paraformaldehyde (2.15 g), dimethylamine 
hydrochloride (4.54 g, 56 mmol). and eihanol (15 mL). Heat the reaction to reflux for 1 8 
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h under nitrogen. Cool the reaction to room temperature, pour it into 1 N sodium 
hydroxide (150 mL), and extract with diethyl ether (3X150 mL). Dry the diethyl ether 
extracts over magnesium sulfate, filter, and concentrate on a rotary evaporator to give the 
crude product. Dissolve the crude product in ethanol (70 mL) and add iodomethane (3.2 
mL, 51 mmol). Stir the reaction at room temperature for 1 8 h under nitrogen. Filter and 
wash with ethanol followed by diethyl ether to yield 12.56 g (92%) of 3- 
tiimethylammonium-l-phenyl-propan-l-one iodide: mass spectrum (ion spray): m/z = 
193.0(M+1); NMR (DMS0^6): 8.08-8,06 (m, 2H), 7.72-7.67 (m, IH), 7.60-7.55 (m, 
2H), 3.70 (s, 4H), 3.14 (s, 6H), 3.1 1 (s, 3H). 

Step 2 

Add 3-trimethylammonium-l-phenyI-propan-l-one iodide (0.3612 g, 1.132 
mmol) to a stirred solution of 6-[4-(2-ben2ylamino-eihyl)-phenoxy]-nicotinamide (0.3041 
g, 0.8753 mmol), sodium carbonate (0.1 862 g, 1 .757 mmol), and dimethylformamide (5 
mL). Bubble nitrogen through the reaction for 1 8 h at room temperature. Pour the 
reaction into 1 N sodium hydroxide (50 mL) and extract with diethyl ether (3 X 50 mL). 
Dry the diethyl ether extracts over magnesium sulfate, filter, and concentrate on a rotary 
evaporator to give the crude product. The crude product is purified by flash 
chromatography on silica gel eluting with 90% ethyl acetate / hexanes to yield 0.191 0 g 
(46%) of 6-(4- {2-[benzyl-(3-oxo-3-phenyl-propyl)-amino]-ethyl}-phenoxy)- 
nicotinamide: mass spectrum (ion spray): m/z = 480.1 (M+1); NMR (CDQ.-?)' 8.57 (d. 
IH), 8.15 (dd, IH), 7.90-7.88 (m, 2H), 7.57-7.53 (m, IH). 7.46-7.42 (m, 2H), 7.28-7.15 
(m, 9H), 7.04-7.00 (m, 2H), 6.93 (d, IH), 3.71 (s, 2H), 3.13-3.01 (m, 4H), 2.78 (s, 4H). 
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Example 17 

6-(4-{2-[Ben2yl-(3-oxo-3-thiophen-2-yl-propy])-amino]-ethyl}-phenoxy)-nicotinami 




Step ] 

3-Trimelhylammoniuin-l -thiophen-2-yl-propan-l -one iodide 

0 

s> 

iJ 




Using a method similar to example 16, using 2-acetylthiophene affords the title 
compound: mass spectrum (ion spray): m/z = 199.0(M+1); NMR (DMSO-de): 8.12- 
8.04 (m, 2H), 7.32-7.28 (m, IH), 3.70-3.61 (m, 4H), 3.1 1 (s, 6H), 3.09 (s, 3H). 



Step 2 

Using a method similar to example 16, using 3-trimethyIammonium-l-thiophen-2- 
yl-propaivl-one iodide affords the title compound: mass spectrum (ion spray): m/z = 
486.3(M+]): NMR (CDCh): 8.57 (d, IH), 8.15 (dd, IH), 7.63-7.60 (m, 2H), 7.29- 
7.01 (m, 12H), 6.93 (d, IH), 3.71 (s, 2H), 3.04 (s, 4H), 2.78 (br s, 4H). 
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Example 18 

6-(4-{2-[Benzyl-{3-cyclohexyl-3-oxo-propyl>amino]-ethyl}-phenoxy)-nicolinamide 




Stepl 

l-Cyclohexyl-3-trimelhylaminonium-propan-l-one iodide 

O 




Using a method similar to example 16, using cyclohexyl methyl ketone affords the 
title compound: mass spectrum (ion spray): m/z = 198.2(M+1); *H NMR (DMSO-de): 
3.51-3.47 (m,4H), 3.11 (s. 6H),3.05 (s, 3H), 2.49-2.42 (m, IH), 1.87-1.84 (m, 2H), 1.73- 
1.60(m,3H), 1.3M.12(m,5H). 

Step 2 

Using a method similar to example 16, using l-cyclohexyl-3- 
trimethylammonium-propan- 1 -o^e iodide affords the title compound. Mass spectrum 
(ion spray): m/z = 486.I(M+1); 'H NMR (Cr>r\^): 8.58 (d, iH), 8.15 (dd, IH), 7.31-7.15 
(m, 9H), 7,04^7.01 (m, 2H), 6.93 (d, IH), 3.63 (s, 2H), 2.87-2.57 (m, 8H), 2.30-2.24 (m, 
IH), 1.81-1.64 (m,5H), 1.33-1.15 (m, 5H). 
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Example 19 

6-(4-{2-[Benzyl-(3-hydroxy-3-pheny]-propyl)-aniino]-ethyl}-phenoxy)-nicotinamide 

Add methanol (10 mL) to 6-(4-{2-[ben2yl-(3-oxo-3-phenyl-propyl)-amino]- 
ethyl}-phenoxy)-nicotinaniide (0.1 871 g, 0.3901 mniol) and cool to 0 Add sodium 
borohydride (0.0664 g, 1 .756 nimol) and slir for 1.5 h at 0 under nitrogen. Pour tlie 
reaction into brine (50 mL) and extract with diethyl ether (3 X 50 mL). Dry the diethyl 
ether extracts over magnesium sulfate, filter, and concentrate on a rotary evaporator to 
give the crude product. The crude product is purified by flash chromatography on silica 
gel eluting with 100% ethyl acetate to yield 0.0239 g (13%) of 6-(4-{2-[benzyl-(3- 
hyd^oxy-3-pheny^propyl)-amino]-ethyI}-phenoxy)-nicotinamide: HPLG (30/70 to 90/10 
ACN/(0.1%TFA in water) Zorbax.SB-Phenyl Column 4.6mmxi5cmx5micron: Retention 
time: 8.07 minutes, Purity: 99.9%; mass spectrum (ion spray): miz = 482.3(M+1). 

Example 20 

^>-(4-{2-[Benzy]-(3-hydroxy-3-thiophen-2-y]-propyl)-amino]-ethyl}-phenoxy> 

nicotinamide 




Using a method similar to example 19, using 6-(4-{2-[ben2yl-(3-oxo-3-thiophen- 
2-yl-propy])-amino]-ethyl}-phenoxy)-nicotinamide affords the title compound: HPLC 
(30/70 to 90/1 0 ACIM/(0.1 %TFA in water) Zorbax SB-Phenyl Column 
4.6mmxl5ciTix5micron: Retention time: 7.93 minutes. Purity: 99.2%; mass spectrum 
(ion spray): m/z = 488.0(M+1). 
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Example 21 



6-(4-{2-[Benzyl-(3-cyc]ohexj']-3-hydroxy-propyI)-amino]-ethyl}-phenoxyV^^ 



Using a method similar to example 19, using 6-(4-{2-[benzyl"(3-cyclohexyl-3- 
cxo-propyl)-amii)o]-ethyl}-phenoxy)-nicotinamide affords the title compound: HPLC 
(30/?0 to 90/1 0 ACN/(0, 1 %TFA in water) Zorbax SB-Phenyl Column 
4^6mmxl5cmx5micron: Retention time: 8.49 minutes, Purity: 99.0%; mass spectrum 
(ion spray): m/2 = 488. 1(M+1). 



Add l-chioroethylcbloroformate (0.056 mL, 0.52 mmol) to a stirred solution of 6- 
(4-{2-[ben2yl-(3-phenyl-propyl)-amino]-ethy])-phenoxy)-njcotinamide (0.1211 g, 0.2603 
mmol) (Example 3) and 1 ,2-dichloroethane (5 mL). Heat the reaction to reflux under 
nitrogen for 1 ,5 h. Add methanol (7 mL) and heat at reflux under nitrogen for 1 h. Cool 
the reaction to room temperature and add 2 M ammonia in methanol (5 mL). Concentrate 
on a rotary evaporator to give the crude product. The crude product is purified by flash 
chromatography on silica gel eluting with 1% concentrated ammonium hydroxide / 10% 
ethanol / chloroform to yield 0.0654 g (67%) of 6-{4-[2-(3-phenyl-propylamino)-ethyl]- 
phenoxy} -nicotinamide: HPLC (30/70 to 90/1 0 ACN/(0.1%TFA in water) Zorbax SB- 
Pheny] Column 4. 6mmxl5cmx5micron: Retention time: 7.48 minutes, Purity: 99.2%; 
mass spectrum (ion spray): m/z = 376.2(M+1). 




Example 22 

6- {4-[2'(3-Phenyl-propy]amino)-ethyl]-phenoxy } -nicotinamide 
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By the method of example 22 the following compounds were prepared from the 



corresponding compounds prepared in examples 2-14: 



Example 


Name 


Data 


Mass spectrum 
(ion spray): m/z 
(M+1) 


HPLC (30/70 to 90/10 ACN/(0.1%TFA 
in water) Zorbax SB-Phenyl Column 
4 .6mraxl ScmxSraicron 


Purity 


Retention Time (minutes) 


23 
24 


6-[4-<2-PhenethyIaniirio- 
ethyl)-phenoxy]-nicotinaniide 

6-[4-(2-Hexylainino-ethyl)- 
phenoxy]-nicotinamide 


362.1 

342.1 


98.9 
99.2 


5.28 
7.01 




phenoxyj-nicotinamide 


356.2 


99.8 


8.13 


26 


6-[4-(2-Pentylamino-ethyl)- 
phenoxy]-nicotinamide 


328.1 


98.7 


4.44 


.27 


6-{4-l2-(5-Methyl- 
hexyIamino)-ethyl]- 

phenoxy} -nicotinamide 


356.1 


99.9 


7.78 . 


28 


6-{4.{2-[2-(3-Ch]oro-pheny])- 
ethylamino]-ethylj-phenoxy)- 
nicotinamide 


396.0 


99.3 


7.71 


29 


. 6-{4-[2-(3-Cyclopenty]- 
propylamino)-ethyl]- 
phenoxy } -nicoiinamide 


368.2 


98.4 


7.99 


30 


6-{4-[2-(3-Cyclohexyl- 
propylamino)-ethyl]- 
phenoxy} -nicotinamide 


382.1 


98.1 


8.29 


31 


6.(4.{2-[2-(3-Fluoro-phenyiV 
eihylamino]-ethyl } -phenoxy V 


380.1 


99.1 


1.43 
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nimtinfltnide 








32 


6-{4-[2-(3-o-Tolyl- 
propy]amino)-ethyIl- 
phenoxy} -nicotinamide 


390.1 


99.1 


7.88 


33 


6-{4-[2-(3-Thiophen-2-y)- 
propylamino)-elhyI]- 
phenoxy} -nicotinamide 


382.1 


98.6 


5.4 



Example 34 

6-[4-(2-Amino-ethyl)-phenoxy]-nicotinamide 




Step 1 

[2-(4-Hydroxy-phenyl)-ethyll-carbamic acid /e?-/-butyl ester 
/ O 




Add di-/er/-butyl dicarbonate (9.75 g, 44.7 romol) to a stirred solution of tyramine 
(5.00 g, 36.5 mmol) and anhydrous tetrahydroftiran. Stir the reaction at room temperature 
for 1 8 h under nitrogen. Concentrate the reaction to give tlie crude product. The crude 
product is purified by flash chromatography on silica gel eluting with 35% etliy] acetate / 
hexanes to yield 7.56 g (87%) of [2-(4-hydroxy-phenyl)-ethyl]-carbamic acid /er/-butyl 
ester: mass spectrum (ion spray): miz = 236.1 (M-1); MMR (CDCI3): 7.01 (d, 2H), 
6.77 (d, 2H), 6.10 (br s, IH), 4.61 (br s, IH), 3.34-3.32 (m, 2H), 2.72-2.68 (m, 2H), 1.44 
(s,9H). 
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Step 2 

{2-[4-(5-Carbanioyl-pyridin-2-yloxy)'phenyl]-ethyl}-carbamic acid /er/-buO'l ester . 

Add potassium /erf-buloxide (4.28 g, 36.2 mmol) to a stirred solution of [2-(4- 
hydroxy-phenyl)-ethyI]-carbamic acid /err-butyl ester (6.40 g, 27.0 mmol) and aiJiydrous * 
tetrahydrofbran (120 mL). Stir for 30 minutes under nitrogen at room temperature. Add 
6-chloronicotinamide (4.27 g, 27.2 mmol) and heat to reflux for 18 h under nitrogen. 
Cool to room temperature, pour the reaction mixture into brine (150 mLj, and extract v/ith 
diethyl ether (3 X 150 mL). Dry the diethyl ether extracts over magnesium sulfate, filter, 
and concentrate on a rotary evaporator to give the crude product. The crude product is 
purified by flash chromatography on silica gel eJuiing with 0.7% concentrated ammonium 
hydroxide /. 7% ethanol / chloroform to yield 4.46 g (46%) of {2-[4-(5'Carbamoyl- 
p)Tidin-2-yloxy)-pheny]]-ethyl}-carbamic acid lerhhuxy] ester: mass spectrum (ion 
spray): m/z = 358.](M-f]); NMR (DMSO-da): 8.58 (d, IH)^ 8.22 (dd, IH), 8.02 (brs, 
IH), 7.46 (br s, IH), 7.23 (d, 2H), 7.06-7.02 (m, 3H), 6.92-6.89 (m, IH), 3.17-3.12 (m, 
2H), 2:69 (t,2H), 1.35(5, 9H); 

Steps 

Add dichlorcmethane (60 mL) to the compound of Example 33 Step 2 (5.12 g, 
14.3 mmol). To this slurry add trifluoroacetic acid (32.0 mL, 415 mmol) and stir under 
niu-ogen for 1 .5 h. Divide llie reaction into tliree equal aliquois and load each aliquot onto 
a 10 g prepacked SCX cartridge. Wash with methanol (200 mL) and elute the product off 
the cartridge v^ith 2 M ammonia in methanol ( 1 00 mL). Combine the 2 M ammonia in 
methanol washes from the three cartridges and concentrate on a rotary evaporator to give 
3.1 1 g (84%) of 6-[4-(2-amino>ethyl)-phenoxy]-nicotinamide: mass spectrum (ion 
spray): m/z = 258.1(M+1): NMR (DMSO-do): 8,61 (d, IH), 8,25 (dd, IH), 8.04 (s, 
IH), 7,49 (s, IH), 7.30-7.23 (m, 2H), 7.1 1-7.03 (m, 3H), 2.80-2.63 (m, 4H), 1.89 (brs, 
2H). 
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Example 35 

6- {4-[2-(2-Methoxy-benzy]amino)-ethyl]-phenoxy} -nicotinamide 




Add three-angstrom molecular sieves to a stined solution of 6-[4-(2-amino-ethyl)- 
phenoxy]-nicotinamide (0.1000 g, 0.3887 mmol) (compound of example 33), 2- 
methoxybenzaldehyde (0.047 mL, 0.39 mmol), and methanol (5 mL). Agitate the 
reaction for ] 8 h on a platform shaker at room temperature. Add sodium bo^^obydride and 
agitate for 1 h at room temperature. Filter to remove the molecular sieves and load the 
reaction mixture directly onto a 10 gprepacked SCX cartridge. Flush with methanol (150 
mL) and elute the product off the SCX cartridge with 2 M ammonia in methanol (50 mL). 
Concentrate on a rotary evaporator to give 0.1253 g (85%) of 6-{4-[2-(2-methoxy- 
ben2y]amino)-ethy]]-phenoxy} -nicotinamide: HPLC (30/70 to 90/1 0 ACN/(0. 1 %TFA in 
water) Zorbax SB-Phenyl Column 4.6mmxl5cmx5micron: Retention time: 4.14 
minutes. Purity: 97.9%; mass spectrum (ion spray): m/z = 378.1(M+1). 

By the method of example 34 the following compounds were prepared: 



Example 


Name 


Data 


Mass 
specirum (ion 
spray): m/z 
(M+1) 


HPLC (30/70 to 90/10 
ACN/(0.1%TFA in water) Zorbax 
SB-Phenyl Column 
4.6mmxl 5cmx5micron 


Purity 


Retention Time (minutes) 


36 


6- {4-[2-(3-Fluoro-benzylamino)- 
ethyl]-phenoxyJ -nicoiinamide 


366.1 


99.0 


3,69 


37 


6-{4-[2-(3-Chloro-ben2ylamino)- 
ethyl]-phenoxy) -nicotinamide 


382.0 


99.2 


5.22 
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6-{4-[2-(3,4-Dichloro- 
ben2ylamino)-ethyI]-phenoxy} - 
nicotinamide 


416.0 


99.0 


7.73 


39 


6-{4-[2-(3-Trifluoromethy)- 
benzylamino)-ethyl]-phenoxy}- 

nirntinflmirfp 

JlJ^ V/lJlJuli JIUW 


416.1 


99.1 


7.52 


40 


6-{4-[2-{4-Cyano-benzylamino)- 
ethyI]-phenoxy} -nicotinamide 


373.1 


90.8 


3.00 


41 


6-{4-(2-(4-Fluoro-benzylarnino)- 
eihyl]-pheno\yJ -nicotinamide 


366.1 


100.0 


3.76 


42 


6- I4-[2-(4-Mcthyl-benzylamino)- 
ethyl]-phenoxy}-nicotinamide 


362.1 


98.6 


4.92 


43 


6-{4-(2-(3.5-Bis-irifluoronnethyl- 
ben2ylamino)-ethyl]-phenoxy} - 
nicoiinamide 


484.0 


98.7 


8.30 


44 


6-{4-[2-(2,6-Difiuoro- 
ben2yJamino)-ethyJ]-phenoxy} - 
nicotinamide 


384;1 


100.0 


3.13 


45 


6-{4-[2-(3,5-Difiuoro- 
ben2yIam)no)-ethyl]-phenoxy}- 
nicotinamide 


384.1 


98.4 


4.25 


46 


6-{4-[2-(4-Acetylaniino- 
ben2ylamino)-ethyl]-phenoxy}- 
nicotinamide 


405.1 


99.3 


2.12 


47 


6- {4-[2-(2-Trifluoromethyl- 
ben2ylamino)-ethyl]-phenoxy}- 
nicotinamide 


416.1 


99.1 


5.87 


48 


6- {4-[2-(2-Methyl-ben2ylamino)- 
ethylj-phenoxy} -nicotinamide 


362.1 


98.7 


4.13 


49 


6-{4-[2-{3-Methoxy- 
benzy)amino)-etliyl]-phenoxy1 - 
nicotinamide 


378.1 


98.5 


3.70 
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50 


6- {4-[2-(4-Chloro-benzylamino)- 
ethyl]-phenoxy} -nicotinamide 


382.0 


99.4 


. . 5.11 


51 


6-{4-[2-(4-Phenoxy- 
ben2ylamino)-ethyl]-phenoxy}- 
nicotinamide 


440.1 


99.4 


8.19 


52 


6-{4-[2-(4-Methoxy- 
ben2}'lamino)-ethyl]-phenoxy}- 
nicotinamide 


378.1 


98.7 


3.56 


53 


6-{4-[2-(4-Trifluoromethyl- 
ben2y]amino)-ethyl]-phenoxy} - 
nicotinamide 


416.1 


99.4 


7.46 . 


54 


6- {4-[2-(3-Oxo-2,3-dihydro-lH-. 
isoindol-1 -ylamino)-ethyl]- 
phenoxy}-nicotinaniide 


389.1 


95.8 


2.05 


55 


6- {4 -[2-(4 -Triflubromethoxy- 
benzylamino)-ethyl]-phenoxy} - 
nicotinamide 


432.1 


99.5 


7.79 


56 


6-{4-[2-(3-Trifiuoromethoxy- 
benzylamino)-ethyl]-phenoxy} - 
nicotinamide 


432.1 


99.3 


7.72 


57 


6-(4.{2-[(Thiophen-2-ylmetliyi)- 
amino]-ethyl} -phenoxy)- 

nicotinamide 


354.0 


99.1 


2.63 


58 


6-(4-{2-f(Furan-2-ylmethyl)- 
amino]-elhyl j -phenoxy)- 
nicotinamide 


338.] 


99.0 


2.27 


59 


6-[4-(2-Octylamino-ethyl)- 
phenoxy]-nicotinamide 


370.2 


96.7 


8.34 


60 


6-[4-(2-Cyclohexylamino-ethyl)- 
phenoxyj-nicotinamide 


340.2 


90.4 


3.04 


61 


6- {4 -(2-(CyclohexyiniethyJ- 
amino)-ethyl]-phenoxy) - 
nicotinamide 


354.2 


98.7 


5.10 
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6-[4-(2-Propylamino-ethyl)- 
phenoxyj-nicotinamide 


300.1 


96.8 


2.07 


63 


6-[4-(2-Butylainino-ethyl> 
phenoxyj-nicotinamide 


314.] 


97.3 


2.57 


64 


6-[4 -(2-1 sopropylamino-eihy))- 
phenoxyj-nicotinamide 


300.1 


83.0 


1.99 


65 


6-[4-(2-lsobuty]amino-ethyI)- 
phenoxyj-nicotinamide 


314.1 


97.0 


2.40 


00 


0* |H-[^-^j-i\jemyi-Duiyiaininoj- 
crbyj]-phenoxy j -nicotinamide 




09 t 
70. 1 


1 AA 

J. 44 




6-(4- {2-[(Pyridin-4-ylmelhyl)- 
aminoj-ethyl) -phenoxy)- 
nicotinanaide 


349.1 


96.8 


1.54 


68 


6-(4" |2.[(Pyridin-2-ylmethyl)- 
amino]-ethyl} -phenoxy)- 

nicotinamide 


349.1 


84.4 


2.07 


69 


6.(4- [2-[(5-Methyl.furan-2- 
ylmelhyl)-amino]-ethyl) - 
phenoxy)-nicotii3amide 


352.1 


98.5 


2.98 


70 


6-(4- {2-[(3-Methy]-thiophen-2- 
yJn')eth3'I)-amino]-ethyl} - 
phenoxy)~nicotinamide 


368.! 


93.8 


3.45 


71 


6-(4-{2-[(5.lVlelhyl-thiophen-2^ 
ylmethyl)-amino]-ethyl}- 
phenoxyVnicolinamide 


368.1 


97.9 


3.80 




fiJA - i 9 -f / Th i nnh pn- -vl mpth vl 
^•^^"•^^-[v J iJJUjJiicii* j-yiJJiciijyj 

amino]-ethyl}-phenoxy)- 
nicotinamide 






0 fin 


73 


6-[4-(2-EthyIainino-ethyl)- 
phenoxyj-nicolinamide 


286.1 


100.0 


2.43 


74 


6.{4-[2-(4.Hydroxy- 
ben2y)amino)-€thyl]-phenoxy} - 


364.2 


98.9 


2.42 
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nicotinamide 








75 


6-{4-[2-(3-Hydroxy- 
benzylamino)-ethyl]-phenoxy}- 
nicotinamide 


364.2 


99.4 


2.43 


76 


6- {4-[2-(3-Phenyl-prop-2- 
ynylamino)-ethy]]-phenoxy} - 
nicotinamide 


372.2 


96.9 


6.41 


77 


6-(4- {2-[(Furan-3-ylmethyl). 
amino]-ethyl} -phenoxy)- 
nicotinamide 


338.2 


99.7 


2.47 


78 


6-(4- {2-[(Benzofuran-2- 
ylmethyl)-am jno]-ethyl } - 
phenoxy)-nicotinan]ide 


388.2 


98.4 


5.48 


79 


6-(4-{2-({5-Ethyl-ftiran-2- 
ylinethyl)-amino]-ethyl}- 
phenoxy)-nicotinamide 


366.2 . 


99.2 


4.62 


80 


6-(4.- {2-[(5-Chloro-thiophen-2- 
ylmethyl)-amino]-ethyl } - . 
phenoxy)-nicotinamide 


388.1 


99.) 


•4.54 


81 


6-(4- {2-[(4,5-Dimethyl-fiiran-2- 
ylmethyl)-amino]-ethyl}- 

phenoxy)-nicotinamide 


366.2 


99.8 


4.51 


82 


6^4-{2-[(4-Chloro-l-methyl-lH- 

pyrazol-3-ylmethyl)-amino]- 
. ethyI}-phenoxy)-nicotinamide 


386.1 


99.6 


2.42 


83 


6-(4-{2-[(Thia20]-2-ylmethyl)- 
amino]-ethyl ) -phenoxy)- 
nicotinamide 


355.1 


87.4 


2.02 


84 


6-(4-{2-[(2-Methyl-lH-imidazol- 
4-yImethyl)-amino]-ethyl}- 
phenoxy)-nicotinamide 


352.2 


100.0 


100.00 
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6-{4-[2-(3,5-Di-tert-buty)-4- 
hydroxy-ben2yJamino)-ethyI]- 
phenoxy}-nicotinainide 


476.2 


88.0 


8.77 


86 


6- {4-[2 -(2 -Fluoro-benzylamino)- 
ethyI]-phenoxy} -nicotinamide 


366.1 


98.3 


3.21 


87 


6-{4-[2-(3-Phenoxy- 
ben2ylamiro)-ethyl]-phenoxy } - 

nicrttinATtiiH^ 
jii vviiiiaiijiuc 


440.1 


94.1 


8.20 


S8 


6-{4-[2-(2-Chloio-benzylaniino)- 
ethyl]-phenoxy} -nicotinamide 


382.0 


91.3 


4.04 


89 


6-{4-[2-(3-Cyano-benzylamino)- 
ethyl]-phenoxy } -nicotinamide 


373.1 


96.4 


3.25 


90 


6- {4-[2-(3-Methyl-benzylamino)- 
ethy)]-phenoxy} -nicotinamide 


362.1 


92.8 


4.80 


91 


6-(4-{2-[(lH-lmidazoI-4- 
ylmethyl)-amino]-ethyl } - 
phenoxy)-nicptinamide 


338.1 


90.5 


1.53 


92 


6-(4-{2-[(Pyridin-3-ylmethyl)- 
am i no]-ethy] } -phenoxy)- 
nicotinamide 


349.1 


95.5 


1.56 


93 


6- (4-[2-(2-Phenoxy-€thyIamino)- 
ethyl]-phenoxy } -nicotinamide 


378.1 


85.7 


4.67 


94 


6- {4-[2-(3-FIuoro-4-hydroxy- 
benzylamino)-ethyl]-phenoxy ) - 

nicotinamide 


382.0 


83.3 


2.49 


95 


6-(4.{2-[(2-Buty]-lH-imidazol-4- 
ylmethyl)-amino]-ethyl I - 

phenoxy)-nicotinamide 


394.1 


94.2 


1.60 


96 


6-(4-{2-[(Benzo[b]thiophen-3- 
ylmethyl)-ammo]-ethyl } - 
phenoxy)-nicotinamide 


404.0 


89.1 


6.70 
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97 


6-(4 - {2-[ (3 -Phenyl- 1 H-pyrazoM- 
ylniethyl)-aniino]-ethyl}- 
phenoxy)-nicotinamide 


414.1 


99.4 


2.96 


98 


6-[4-(2-Allylamino-ethyl)- 
phenoxy]-nicotinamide 


297.8 


98.6 ■ 


1,68 


99 


6-(4-[2«-(4.1mida2ol-l-yl- 
benzylamino)-ethyI]-phenoxy } - 
nicotinamide 


414.1 


98.4 


1.58 


100 


6-(4-{2-[(3-Methyl. 
ben2o[b]lhiophen-2-ylmethyl)- 
amino]-ethy]}-phenoxy)- 
nicotinamide 


418.1 


99.5 


7.76 


101 


6- {4-[2-(4.Methy)-pent-2. 
eny lamino)-ethyl]-phenoxy } - 
nicotinamide 


340.1 


59.2 


4.74 


102 


6- {4-[2-(2-Trifluoromethoxy- 
ben2ylamino)-elhyl]-phenoxy} - 
nicotinamide 


432.1 


92.2 


7.13 


103 


6-(4.{2-[(2-Piperidin-]-yl-thiazol- 
5-ylmethyl)-amino]-ethyl}- 
phenoxyVnicotinamide 


438.1 


95.8 


1.65 


104 


6-{4-l2-(4.CycJohexyl- 
butylam3no)-ethyl]-phenoxy}- 
nicotinamide 


396 2 


.76.1 


8.6] 


105 


6-{4-f2-{2-Cyclohexyl- 
. ethylamino)-ethyl]"phenoxy} - 
nicotinamide 


368.2 


90.6 


7.78 


106 


6-{4-(2-(2-Chloro-6-fluoro- 
benzyiamino)-ethy)]-phenoxyj - 
nicotinamide 


400.0 


91.9 


3.40 


107 


6-{4-[2-(Cyclopropylmethyl- 
amino)-ethyl]-phenoxy) - 
nicotinamide 


312.1 


90.0 


2.14 
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6-(4 - {2 -[ (Naphthalen- 1 -y Imelhy 1)- 
air)ino]-ethyl J -phenoxy)- 
nicotinamide 


398.1 


92.0 


6.42 


109 


6-(4-{2-[(Bicyclo[2.2.1]hepl-5-en- 
2-ylmethy))-aminb]-ethyl}- 

phenoxyVnicotinamide 


364.1 


97.5 


4.63 


110 


6-(4-{2-[0>3aphthaJen-2-ylineihyI)- 
amino]-eihyl} -phenoxy)- 
nicotinamide 


398.1 


61.2 


7.30 


111 


6-(4-{2-[(Quinolin-4-ylmethyl)- 
amino]-ethyl} -phenoxy)- 
nicotinamide 


399.1 


55.3 


1.54 


112 


6-{4-[2-(2,6-DichIoro- 
ben2ylamino)-ethyl]-phenoxy}- 
nicoiinamide 


416.0 


72.3 


4.39 


113 


6-{4-{2-(lndan-]-yIainino)-ethyl]- 
phenoxy}-nicotinamide 


374.1 


96.0 


4.23 


114 


6-{4-[2-(2-Hydroxy-5-methoxy- 
ben2ylamino)-ethyl]-phenoxyj - 
nicotinamide 


394.) 


94.8 


2.81 


115 


6-{4-[2-(3-Bronio-'1-f]iioro- 
ben2ylamino)-ethyl]-phenoxy}- 
nicotinamide 


446.0 


93.9 


5.97 


116 


6-{4-f2-(4-Fluoro-2- 
irifluoromethyl-benzylamino)- 
ethylj'phenoxyj -nicotinamide 


434 J 


97.7 


6.18 


- 117 


6-{4-[2-(3-ChIoro-4-fluoro- 
benzy lamino)-elhyl]-phenoxy] - 
nicotinamide 


400.0 


92.0 


5.36 


118 • 


6-[4-(2-Cyclooctylamino-ethyl)- 
phenoxy]-nicotinamide 


368.2 


90.5 


5.97 


119 


6-{4-f2-(2-Phenoxy- 
benzy Iamino)-ethyl]-phenoxy } - 


440.1 


93.3 


8.09 
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nicotinamide 



By the method of example 35 the following compounds were prepared: 



Example 


Name 


Mass 
Spectrum (ion 
spray) miz 
(M+1) 


'H NMR (CDCU) 


120 


6- {4-[2-(Cyclobutylmethyl- 
ai7iino)-ethyl]-phenoxy} - 
nicotinamide 


326.] 


8.58 (d,lH), 8.16 (dd, IH), 
121-125 (m, 4H), 7.07 (d, 2K), 
6.96 (d, IH), 2.90-2.82 (m, 4H), 
2.67 (d, 2H), 2.48-2.42 (m, IH), 
2.06-1.61 (m,7H) 


121 


6.{4-[2- 
(Cycloheptylmethyl-amino)- 
ethyl]-phenoxy}- 
nicotinamide 


368.2 


8.58 (d,lH), 8.16(dd, IH), 
7.27-7.24 (m, 4H), 7.09-7.06 (m, 
2H), 6.99-6.94 (m, IH), 2.96- 

2.75 (m, 4H), 2.49 (d. 2H), 1.74- 
1.12 (m, 14H) 


122 


6-(4- {2-[(2-Morpholin-4-yl- 
thiazo]-5-y]methy])-amino]- 
ethyl}-phenoxy)- 
nicotinamide 


440.] 


8.57 (d, IH), 8.16(dd, IH), 
7.26-7.24 (m. 4H), 7.07 (d, 2H), 
6.99-6.95 (m, 2H), 3.86 (s, 2H), 
3.82-3.79 (m, 4H), 3.44-3.42 (m, 
4H), 2.92 (t, 2H), 2.82 (t. 2H), 
1.25 (s,lH) 


• 123 


6-(4-{2-[(2,4-Dichloro- 
thia2ol-5-y]methyI)-amino]- 
ethy]}-phenoxy)- 
nicotinamide 


423.0 


8.57 (d, IH), 8.19-8.15 (m, IH), 
7.27-7.24 (m, 4H), 7.11-7.07 (m, 
2H), 6.99-6.96 (m, IH), 3.91 (s, 
2H), 2.98-2.93 (m, 2H), 2.84- 
2.81 (m, 2H), 1.64 (brs,lH) 
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1 OA 


fi lA 10 r/O Pltl/\T-n flnioortl 

o*v^- -{^-[^z-unjoro-iniazoj" 
5-ylmethyl)-ammoJ-ethyl}- 
phenoxy)-nicotinaniide 




9. ^1 (A 1 UN 1 0 (Af\ 1 MN 7 14 
0.3/ i-Hy, O.J / (^Ou, lilj, /.J*» 

(s, IH), 7.26-7.24 (m, 4H), 7.09- 
7.07 (m, 2H), 6.97 (d, IH), 3.94 
(d, 2H),2.93 (t, 2H), 2.82 (t, 
2H), 1.55 (br s, IH) 


125 


6-{4.[2- 


340.1 


8.58 (d, )HX 8.16 (dd, IH), 




^v^yciopeniyinicinyj-drnino y 




7 07 7 Od 7 00.7 0^ irt\ 




ethy]]-phenoxy}- 




2H),6.95 (d, IH), 2.92-2.81 (m. 




nicotinamide 




4H), 2.57 (d, 2H), 2.04-1.96 (m. 








IH), 1.78-1.48 (m, 7H), 1.16- 








1.08 (m, 2H) 



Preparing Aldehyde Intermediates 
4-Cyclohexyl-butyraldehyde 




Add Dess-Martin reagent (7.02 g, 16.6 mmol) to a stirred solution of 4- 
cyclohexyM-butanol (2.5 niL, 14.4 mmol) in anliydrous dichloromethane (120 mL). Stir 
for 3 h at room temperature under nitrogen. Add diethyl ether (200 mL) and IN sodium 
hydroxide (150 mL) and stir for 10 minutes. Separate the layers and extract a second 
time with diethyl ether (1 00 mL). Combine the diethyl ether extracts, wash with IN 
sodium hydroxide (100 mL), dry over magnesium sulfate, filter, and concentrate on a 
rotary evaporator to yield 2.01 g (90%) of 4-cycIohexyI-butyraIdehyde: NMR 
(CDCh): 9.76 (s, IH), 2.41-2.37 (m, 2H), 1.71-1.58 (m, 7H), 1.27-1.07 (m, 6H), 0,93- 
0.82 (m, 2H), 
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3-CycJohexyl-propionaJdehyde 



O 




H 



Using a method similar alcohol oxidation method as above, 3-cyclohexyM- 
propanol gives the title compound: NMR (CDCI3): 9.76 (s, IH), 2.47-2.39 (m, 2H), 
1.7M ,49 (m, 7HX 1.27-1.07 (m, 4H), 0.93-0.84 (m, 2H). 



Gyclohexyl-acetaldehyde 




Using a similar the alcohol oxidation method as above, using 2-cyclohexylethanol 
gives the title compound: NMR (CDCU): 9.75 (s, IH), 2.32-2.21 (m, 2H), 1.93-1.62 
(m,6H), 1.34-0.94 (m,5H). 

Cycloheptanecarbaldehyde 




Using a similar alcohol oxidation method as above, cycloheptymethanol gives the 
title compound: NMR (CDCI3): 9.63 (s, IH), 2.39-2.33 (m, IH), 1.99-1.90 (m, 2HX 
1.83-1.46 (m,l OH). 
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Cyclobulanecarbaldehyde 




Using a similar alcohol oxidation method as above, using cyclobutylmethanol 



gives the title compound: NMR (CDCh): 9.73 (s, IH), 3.20-3.14 (m, IH), 2.32-1.86 



Using a method as above, using cyclopentylmethanol gives the title compound: 
^HNMR(CDC]3): 9.60(s, IH), 2.76-2.68 (m, IH), 1.87-1.74 (m, 4H), 1.65-1.54 (m, 



6-(4-{2-[(3,5-Dimethyl-isoxa2oM-ylmethyl)-amino]-ethyl}-phenoxy)-nicotinamide 



Add sodium bicarbonate (0.04S1 g, 0.573 mmol) to a stined solution of 4- 
(chloroniethyI)-3.5-dimethy]isoxa2ole (0.054 mL, 0.435 mmol), and 6-[4-(2-amino- 
ethyl)-phenoxy]-nicoiiiiamide (0.1004 g, 0.390 mmol). in dimethyl formamide (4 mL). 
Heat the reaction to reflux under nitrogen for 4 h. Cool to room temperature, pour the 
reaction mixture into 1 N sodium hydroxide (50 mL), extract with diethyl ether (3 X 50 
mL), dry the extracts over magnesium sulfate, filter, and concentrate on a rotary 
evaporator to give the crude product. The crude product is purified by flash 
chromatography on silica gel eluting with 0.8% concentrated amrhonium hydroxide / 8% 
ethanpl / chloroform to yield 0.0843 g (59%) of 6-(4-{2-[(3,5-dimethyl-isoxazol-4- 
ylmethyl)-amino]-ethyl)*phenoxy)-nicotinamide: mass spectrum (ion spray): mil = 



(m, 6H). 




4H). 



Example 126 
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367.I(M+1); 'HNMR (CDCb): 8.57 (dd, IH), 8.16 (dd. IH), 7.26-7.22 (m,4H), 7.09- 
7.05 (m, 2H), 6.96 (d. IH), 3.54 (s, 2H). 2.88-2.79 (m, 4H), 2.33 (s. 3H), 2.20 (s. 3H), 
1.50(brs, IH). 



By the method of example 126 the following compounds were prepared: 



Examp 
le 


Name 


'H NMR (CDCI3) 


127 


6-(4- {2-[(5-Methyl-isoxa2ol-3- 
yhnelhyl)-amino]-ethyl}- 
plicnoxy)-njcotinamide 


8.57 (d, IH), 8.16 (dd, IH), 7.26-7.24 (m, 
4H), 7.09-7.06 (m, 2H), 6.96 (d, IH), 5.93 (s, 
IH), 3.84 (s, 2H), 2.93 (t, 2H), 2.83 (t, 2H), 
2.40 (d, 3H), 1.59(brs, IH) 


128 


6-(4- {2-[(3-Pheny]-isoxazol-5- 
y Imethy 1 )- amino]-ethyl } - 
phenoxy)-nicotinamide 


8.56 (d, IH), 8.16 (dd, IH), 7.80-7.76 (m, 
2H), 7.46-7.42 (m, 3H), 7.28-7.26 (m, 4H), 
7.1 0-7.08 (m, 2H), 6.96 (d, IH), 6.43 (s, IH), 
3.99 (s. 2H), 2.99 (t, 2H), 2.86 (t, 2H), 1.61 
(brs, IH) 


129 


6-[4-(2- {[3-(4-Chloro-phenyl). 
[1 ,2,4]oxadiazol-5-ylmethyl]- 
amino}-ethyI)-phenoxy]- 
r.icotinamide 


8.56 (d, IH), 8.17 (dd, IH), 8.02 (d, 2H), 
7.46 (d, 2H), 7.27-7.26 (m, 3H), 7.09 (d, 2H), 
6.97 (d, 2H), 4.14 (s, 2H), 3.03-2.88 (m, 4H), 
1.59(brs, IH) 


~i30 


6-(4-|2-[r5-p-Toly)- 
[1 ,3,4]oxadiazol-2-ylmethyl)- 
amino]-ethyl} -phenoxy)- 
nicotinamide 


8.57 (d, IH), 8.16 (dd, IH), 7.92 (d, 2H), 
7.31-7.25 (m, 6H), 7.08-7.06 (m, 2H), 6.95 
(d, IH), 4.12 (s, 2H), 3.02 (t, 2H), 2.87 (t, 
2H), 2.42 (s, 3H). 1 .65 (br s, IH) 


131 


6-{4-[2-(l-Phenyl-ethylamino)- 
ethyl]-phenoxyj -nicotinamide 


8.57 (d, IH), 8.16 (dd, IH), 7.41-7.20 (m, 
9H). 7.04 (d. 2H), 6.95 (d, IH), 3.83-3.78 (ra, 
IH). 2.87-2.68 (m, 4H), 1.65 (brs, IH), 1.36 
(d, 3H) 
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Example 132 
6-[4-(3-Benzylamino-propyl)-phenoxy]-nicotinamide 



Step 1 

7V-Benzyl'3-(4-hydroxy-phenyl)-propionamide 



0 



HO 




Add benzylamine (32.0 mL, 293 mmol) to methyl 3-(4-hydroxyphenyl)prop]onate 
(7.01 g, 3S.9 mmol) and heat to 1 50 "^C for 1 8 h under nitrogen. Cool to room 
temperature and pour the reaction mixture into 5 N hydrochloric acid (200 mL) and 
extract with ethyl acetate (3 X 150 mL). Wash the ethyl acetateextracts with 5 N 
hydrochloric acid (200 mL), dry the extracts over magnesium sulfate, filter, and 
concentrate on a rotary evaporator to yield 9.74 g (98%) of A^-benzy]-3-(4-hydroxy- 
phenyl)-propionamide: mass spectrum (ion spray): m/z = 256.2fM+l); *H NMR 



(DMSO-dc): 9,15 (s, IH), 8.28 (t, IH), 7.39-6.96 (m, 7H), 6.66-6.63 (m, 2H), 4.23 (d, 
2H), 2.72 (t,2H), 2.37 (t,2H). 



Add lithium aluminum hydride (8.00 g, 21 1 mmol) to anliydrous tetrahydrofuran 
(150 mL) and cool to 0 under nitrogen. Add A^-ben2yl-3-(4-hydroxy-phenyl)- 
propionamide (9.74 g, 38.2 mmol) to anhydrous tetrahydrofuran (80 mL) and add this 
solution slowly via cannula to the lithium aluminum hydride / tetrahydrofuran mixture at 
0 °C under nitrogen. Once this addition is complete, remove the ice bath and heat to 



Step 2 

4-(3-Benzylamino-propyl)-phenol 
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reflux for 1 8 h under nitrogen. Cool the reaction to 0 and slowly quench with water 
(200 mL). Adjust the pH of the solution to pH=8 with 4 M hydrochloric acid. Saturate 
this solution with sodium chloride, extract with ethyl acetate (3 X 100 mL), dry the 
extracts over magnesium sulfate, filter, and concentrate on a rotary evaporator to yield 
9.00 g (98%) of 4-(3-benzylamino-propyl)-phenol: mass spectrum (ion spray): m/z = , 
242.1 (M+1); NMR (DMSO-de): 7.31-7.16 (m, 6H), 6.95-6.92 (m, 2H), 6,66-6.62 (m, 
2H), 3.65 (s, 2H), 2.48-2.43 (m, 5H), 1 .68-1 .60 (m, 2H). 

Step 3 

Using a method similar to example l.step 2, using 4-(3-ben2ylamino-propyl)- 
phenol and purifying by flash cliromatography on silica gel eluting with 1% concentrated 
ammonium hydroxide / 10% ethanol / chloroform gives the title compound: HPLC 
(30/70 to 90/1 0 ACN/(0. 1 %TFA in water) Zorbax SB-Phenyl Column 
4.6mmxl5crnx5micron: Retention time: 3.91 minutes, Purity: 98.9%; mass spectrum 
(ion spray): m/z = 362.2(M+1). 

Example 133 

6- {4-[3-(Benzyl-pentyl-amino)-propyl]-phenoxy} -nicotinamide 

o 




Using a method similar to example 2, using 6-[4-(3-be7izylamino-propy]> 
phenoxy]-nicotinamide (Step 3, Example 131) and 1 -bromopentane gives the title 
compound: HPLC (30/70 to 90/10 ACN/(0.1%TFA in water) Zorbax SB-Phenyl Column 
4.6mmxl5cmx5micron: Retention time: 8.40 minutes, Purity: 99.8%; mass spectrum 
(ion spray): m/z = 432.3(M+1). 



By the method of example 132 the following compounds were prepared: 









Data 
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Mass 
spectrum (ion 
spray): m/z 
(M+l) 


HPLC (30/70. to 90/10 
ACN/(0.1%TFA in water) Zorbax 
SB-Phenyl Column 
4.6mmx 1 5cmx5micron 


Example 


Name 




Purity 


Retention Time (minutes) 


134 


6-{4-[3-(Benzy]- 
phenethyl-amino)-propyI]- 
phenoxy) -nicotinamide 


466.3 


99.5 


8.50 


134 


6-(4-{3-[Benzyl-(3- 
cyclopentyl-propyl)- 
amino]-propyl) -phenoxy)- 
nicbtinamide 


472.4 


97.6 


9.00 


135 


6-[4-(3- {Benzyl-[2-(3- 
fluoro-phenyl)-ethyl]- 
amino] -propyl)-phenoxy]- 
nicotinamide 


484.3 


98.9 


8.54 



Example 137 

6-[4-(3-Pentylamino-propyl)-phenoxy]-nicolinamide- 

o 




Using a method sii-nilar to example 132, adding penty] amine to 3-(4- 
hydroxyphenyl) propionate affords the iniennediate N-penty]-3-(4-hydroxyphenyl)- 
propionate. The N-penty]-3-(4-hydroxyphenyl)-propionate is reciuced and displaced with 
6~ch]oronicotinamide to form the desired product. HPLC (30/70 to 90/1 0 
ACN/(0.1%TFA in water) Zorbax SB-Phenyl Column 4.6mmxl5cmx5micron: Retention 
time: 4.77 minutes, Purity: 99.5%; mass spectrum (ion spray): m/z = 3423(M+1). 

By the method of example 137 the following compounds were prepared: 
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Example 


Name 


Data 








iVlass 


HPLC (30/70 to 90/10 






spectrum 


ACN/(0.1%TFA in water) Zorbax 






(ion 


SB-Phenyl Column 






. spray): 


4.6niinx 1 5cmx Smicron 






m/z 


Purity 


Retention Time 






(M+1) 




(minutes) 


138 


6-I4-(3- 


376.3 


100 


5.94 






Phenethylamino- 












propyl)>pheiioxy]- 












nicotinamide 










139 


6-{4.[3-{3- 


382.3 


97.5 


8.20 






Cyclopentyl- 












propylamino)-propyl]- 












phenoxy}- 












nicotinamidc - 










140 


6-(4-{3-[2-(3-Fluoro- 


394.2 


99.9 


7.02 






phenylVethylamino]- 












propyl}-phenoxy)- 












nicotinamide 











Example 141 

(i?)-6-[4-(2-Benzylamino*propyI)-phenoxy3-nicotinamide 




Using a method similar to example 2, using (/?)-6-[4-('2-amino-propyl)-phenoxy]- 
nicotinamide and benzyl bromide gives tlie title product: HPLC (30/70 to 90/10 
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ACN/(0.1%TFA in water) Zorbax SB-Phenyl Column 4.6mmxl5cmx5micron: Retention 
time: 3.46 minutes. Purity: 97.9%; mass spectrum (ion spray): m/z = 362.2(M+1). 

Example 142 

(i?)"6-[4-(2-Diben2ylamino-propyl)-phenoxy]-nicotinamide 




Using a method F.imilar to example 2. using fi?)-6-[4-f2-amino-pronyl)-phenoxy]- 
nicotinamide and benzyl bromide gives the title product: HPLC (30/70 to 90/10 
ACN/(0.1%TFA in water) Zorbax SB-Phenyl Column 4.6mmxl5cmx5micron: Retention 
time: 8.04 minutes, Purity: 99.8%; mass specU'um (ion spray): m/z = 452.4(M+1). 



Example 143 

6-[4-(2-Ben2ylamino-2-methy]-propyl)-phenoxy]-nicotinamide 

Using a method similar to example 2, using 6-[4-(2-amino-2-methyl-propyl) 
phenoxy]-nicotinamide and benzyl bromide gives the title product: HPLC (30/70 to 
90/10 ACN/(0.1%TFA m water) Zorbax SB-Phenyl Column 4.6mmxl5cmx5micron: 
Retention lime: 3.96 minutes, Purity: 100%; mass spectrum (ion spray): m/z = 
376.2(M+1). 

By the method of example 142 the following compounds were prepared: 
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Mass 
spectrum (ion 

(M+1) . 


HPLC (30/70 to 90/10 
ACN/(0.1%TFA in water) Zorbax 
SB-Phenyl Column 

4.6nimxl 5cnix5micron 








Purity 


Retention Time fminntes^ 


144 


6-[4-(2-Methyl-2- 

DentvIamino-DronvlV 
phenoxyj-nicotinamide • 


356.3 


99.7 


5.46 


145 


6-[4-(2-Melhyl-2- 
phenethyjamino-propyl)- 
phenoxy]-nicotinaniide 


390.3 


97.5 


6.94 


146 


6-(4^{2^[2^(3-F]uoro- 
phenyl)-ethyl ainino]-2- 
metliyl -propyl ) -phenoxy)- 
nicotmamide 


408.2 


98.2 


7.63 


147 


6-{4-I2-(3-Cyclcpentyl- 
propylamino)-2-methyl- 
propylj-phejioxy}- 
nicotinamide 


396.3 


96.6 


8.23 



Example 148 

(+-)-6-[4-(3-Ben2y]amino-butyl>pbendxy3-nicotinamide 
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Step ] 

6-[4-(3-Oxo-butyl)-phenoxy]-nicotinamide 




Add potassium carbonate (6.31 g, 45.7 nimol) to a stirred solution of 4-(4- 
hydrox>TDhenol)-2-butanone (3,00 g, 18.3 mmol), and 6-chloronicotinamide (2.87 g, 18.3 
mmol) in dimethylacetamide (60 mL) and isooctane (10 mL). Equipwith a Dean-Stark 
trap and heat the reaction to reflux for 6 h under nitrogen. Cool the reaction mixture to 
room temperature, filter off the solids, and concentrate the filtrate on a rotary evaporator 
to give the crude product. Tht crude product is purified by flash chromatography on 
silica gel eluting with 0.7% concentrated ammonium hydroxide / 7% ethanol / chloroform 
to yield 3.49 g (67%) of 6-[4-(3-oxo-buty])-phenoxy]-nicotinamide: mass spectrum (ion 
spray): nVz = 2S5.2 (M+1); NIv'lR (CDCI3): 8.58 (d, IH), 8.16 (dd, IH), 7.26-7.22 (m, 
4H), 7.07-7.04 fm, 2H), 6.95 (d, IH), 2.93-2.90 (m, 2H), 2.81-2.77 (m, 2H), 2.16 (s, 3H). 

Step 2 

Add sodium triacetoxyborohydride (0.2301 g, 1.086 mmol) to a stirred solution of 
6-[4-(3-oxo-buty])-phenoxy]-nicoiinamide 'fi.2051 g, 0.7214 mmol), benzylamine (0.079 
mL, 0.723 mmol), glacial acetic acid (0.045 mL, 0.786 mmol), and 1,2-dichloroethane (7 
mL). Stir the reaction for 1 8 h at room temperature under nitrogen. Add methanol (1 .5 
mL) and load the reaction mixture directly onto a 2 g prepacked SCX cartridge. Wash the 
cartridge with methanol (1 00 mL) and elute the product off of the cartridge with 2 M 
ammonia in methanol (50 mL). Concentrate the eluant on a rotary evaporator to yield 
0.1 863 g (69%) of 6-[4-(3-ben2ylamino-butyl)-phenoxy]-nicotinamide: HPLC (30/70 to 
90/10 ACN/(0.1%TFA in water) Zorbax SB-Phenyl Column 4.6mmxl 5cmx5micron: 
Retention time: 4.09 minutes, Purity: 99.9%; mass spectrum (ion spray): m/z = 
376.4(M+1). 

By the method of example 148 the following compounds were prepared: 
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Example 


Name 


Data 






Mass 
spectrum (ion 
spray): m/z 
(M+1) 


HPLC (30/70 to 90/10 
ACN/(0.]%TFA in water) 
Zorbax SB-Phenyl Column 

4.6nimxl ScmxSmicron 








Purity 


Retention Time 

^il JIJIUIWO 1 




D- [4-^ J -r enty lamino- Duiyj y 
phenoxy]-nicotinamide 


356.5 


100.0 


5.19 




o-|_4-(3-Fropylamino-butyl)- 
phenoxyj-nicotinamide 


328.3 


82.8 


2.52 




6-[4-(3-Metny]ammO'OUtyl)- 
phenoxyj-nicotinamide 


300.2 


52.2 


1.94 


152 


6*1 4-( 3 -Phenethvl amino- 
butyl)-phenoxy]-nicotinamide 


390.2 


97.7 


6.48 



6NSOOCIO <WO__2004026305A1.IA> 



wo 2004/026305 



PCT/US2003/026300 



153 


6-(4-{3-[2-(3-Fluoro-phenyl)- 
ethylamino]-butyl} -phenoxy)- 
nicotinamide 


408.5 


100.0 


. 7.69 


154 


6-(4- {3-[2-(3-Chloro-phenyl)- 
ethylamino]-buty] }-phenoxy)- 
nicotinamide 


424.1 


99.9 


8.01 


155 


6.(4- {3.I(Furan-2 -ylmethyJ)- 
amino]-butyl } -phenoxy)- 
nicotinamide 


366.4 


89.5 


89.50 


156 


6-{4-{3-(2-Thiophen-2-yl- 
ethylamino)-butyl]-phenoxy)- 
nicotinamide 


396.5 


99.0 


5.30 


157 


6- {4-[3-(Cyclopropylmethyl- 
amino)-butyl]-phenoxy } - 
nicotinamide 


340.2 


88.2 


2.76 
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6- {4-[3-{3-TrifluoromethyI- 
ben2ylamjno)-butyl]- 
phenoxy } -nicotinamide 


444^ 


99.3 


7.95 


159 


6.{4-(3-(4-F]uoro- 
ben2ylamino)-butyl]- 
phenoxy} -nicotinamide 


394.2 


99.3 


4.92 


160 


6-{4-[3-(3-Fluoro- 
benzylamino)-butyl]- 
phenoxy} -nicotinamide 


394.4 


99.7 


5.03 


161 


6-[4-(3-Allylamino-butyI)- 
phenoxy]-nicotinamide 


326.2 


72.6 


2.40 


162 


6-{4-[3-(4-Chloro- 
benzyJamino)-butyl]- 
phenoxy) -nicotinamide 


410.1 


92.7 


6.78 
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163 


6-{4-[3-(4-Methoxy- 
ben2ylamino)-butyl]- 
phenoxy}-nicotinainide 


406.2 


99.9 


. 5.09 


164 


6-{4-[3-(4-Trifluoromethyl- 
benzylamino)-butyl]- 
phenoxy } -nicotinamide 


444.2 


54.8 


7.95 


165 


6- {4-[3-(4-Trifluoromethoxy- 
benzylamino)-butyI]- 
phenoxy} -nicotinamide 


460.2 


99.9 


8.09 


166 


6- ^4-[3-(3-Trifluorcmethoxy- 
ben2ylamino)-butyl]- 
phenoxy} -nicotinamide 


460.1 


100.0 


8.09 


167 


(lR)-6-{4-[3-(l-Phenyl- 
ethylamino)-butyl]-phenoxy] - 
nicotinamide 


390.2 


71.0 


5.30 
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168 


. {lS)-6-{4-[3-(l-Phenyl- 


390.2 


69.3 


5.26 




ethylamino)-butyl]-phenoxy}- 










nicotinamide 









Example 169 
6-[4-(2-Ben2y]amino-propyl)-phenoxy]-nicotinainide 

Step 1 

6-[4-{2-Oxo-propyl)-phenoxy]-nicotinaiiiide 




Using a method similar to example 148 Step 1, using 4-hydroxypehnylacetone and 
purifying by flash cliromatography on silica gel eluting with 0.5% concentrated 
ammonium hydroxide / 5% ethanol / chlorofonn gives the title compound: mass 
spectrum (ion sprayV m/?. = 27!.2f]Vi+l); NMR (CDCI3): 8.59 (d, ]H), 8.18 (dd, IH), 
7.27-7.24 (m, 4H), 7.14-7.10 (m, 2H), 6.98 (d, IH), 3.73 (s, 2H), 2.21 (s, 3H). 



Step 2 

Using a method similar to example 148 Step 2, using 6-[4-(2-oxo-propy])- 
phenoxyj-nicotinaniide gives the title compound: mass spectrum (ion spray): HPLC 
(30/70 to 90/10 ACN/(0.1%TFA in water) Zorbax SB-Phenyl Column 
4.6mmxl5cmx5micron: Retention time: 3.47 minutes, Purity: 99.5%; mass spectrum 
(ion spray): m/z = 362.4(M+1). 

By the method of example 1 69 the following compounds were made: 



Example 



Name 



Data 
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Mass 

(ion spray): 
m/z(M+l) 


HPLC (30/70 to 90/10 
ACN/(0.1 %TFA in water) . 
Zorbax SB-Phenyl Column 

4.6ninix 1 5cmx5micron 








Purity 


Retention Time 
(minutes) 


170 


6-[4-(2-Pentylamino- 
propyl)-phenoxy]- 
nicotinamide 


342.2 


99.4 


4.67 


!7] 


6-[4-(2-Propy]cmino- 
propyl)-phenoxy]- 
nicotinamide 


314.2 


68,8 


2.26 


172 


6-[4-(2-Methylamino- 
propyl)-phenoxyl- 
nicotinamide 


286.1 


59.4 


1.54 


173 


6-[4-(2-Phenethyl amino- 
propyl)-phenoxy]- 

ill w v/ii J laijijuw 


376.2 . 


98.9 


5.35 


174 


6-(4-{2-[2-(3-Fluoro- 
phenyl)-ethylamino]- 
propyl }-phenoxy)- 

njcouiiarrijut 


394.2 


98.6 


6.14 


175 


6-(4.{2.[2^(3-Chloro- 
phenyl)-ethy]amino]- 
DropvU-phenoxy)- 
nicotinamide 


410.1 


52.4 


7.63 


]76 


6-(4-{2-[(Furan"2- 
ylmet]iyl)-amino]-propyl] - 
phenoxy)-nicotinamide 


352.1 


77.2 


2.49 
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6- {4-[2-(2-'nuophen-2-yl- 
ethylamino)-propyl]- 
phenoxy} -nicotinamide 


382.1 


98.2 


4.2J. 


178 


6-{4.[2^ 
(Cyclopropylmethyl- 
aniino)>propyl]-phenoxy}- 
nicotinamide 


326.2 


74.6 


2.36 


179 


6-{4-I2-(3. 
Trifluoromethyl- 

UCiJ^y JallllllU y p*"pjrl J 

phenoxy } -nicotinamide 


430.1 


88.4 


7.00 


180 


6-{4-[2-(4-Fluoro- 
b enzyl aniino)-propyl] - 
phenoxy) -nicotinamide 


380.1 


98.3 


4.04 


181 


6-{4-[2-(3-Fluoro- 
benzyl amino)-pTOpyl]- 
phenoxy} -nicotinamide 


380.1 


96.8 


3.81 


182 


6-[4-(2-Allylamino- 
propyl)-phenoxyl- 
nicotinamide 


312.2 


60.4 


2.09 


183 


6-{4-[2-(4-Chloro- 
benzylamino)-propyl]- 
pnenoxy) -nicoimamjuc 


396.1 


98.5 


5.87 


184 


6-H-[2-(4- 
Trifluoromethyl- 
benzylamino)-pTopyI]- 
phenoxy} -nicotinamide 


392.2 


82.2 


7.06 


185 


6-{4-[2-(4-Methoxy- 
benzy 1 amino)-propyl]- 
phenoxy} -nicotinamide 


430.1 


98.3 


4.18 
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186 


6-{4-[2.(4- 
Trifluoromethoxy- 
benzylamino)-propyl]- 
phenoxy} -nicolinamide 


446.1 


99.0 


7.97 


187 


6-{4-[2-(3- 
Trifluoromethoxy- 

Kpn 7vl ?i i"ni nn VTirnnvll- 

phenoxyj -nicotinamide 


446.1 


100.0 


7.93 


188 


(lS)-6-{4-[2-(l-Phenyl- 
ethylaminoVpropyll- 
phenoxy J -nicotinamide 


376.2 


98.6 


.4.26 


189 


(lR)-6-H-[2-(l-Pheny]- 
ethylamino)-propyl]- 
phenoxy} -nicotinamide 


376.2 


98.6 


4.27 



Example 190 

6-[4-(2-Ben2ylamino- 1 -methyl-ethyl)-phenoxy]-nicotinaniide 




Step 1 

A^-Ben2yl-2-(4-hydroxy-phenyl)-propioiiamide 




Using a method similar to example 132 Step 1, using (4-hydroxyphenyl)-2- 
propanoic acid gives the title compound: mass spectrum {ion spray): m/z = 256.0(M+1): 
'H NMR (DMSO-dfi): 9.23 (s, IH), 836 (t, IH), 7.29-7.05 (m, 7H), 6.72-6.67 (m, 2H), 
4.23 (d, 2H), 3.57-3.51 (m, IH), 1.30 (d, 3H). 
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Step 2 

4-(2-Ben2ylaniino- 1 -n5ethyl-ethyl)-phenol 



HO 

Dissolve iV-ben2yl-2-(4-hydroxy-pheny])-propionamide (13,25 g, 51.9 mmol) in 
anhydrous tetrahydrofuran (100 mL) and add via a camula to borane-tetrahydrofuran 
complex (1 .OM in tetrahydrofuran, 300 mL, 300 mmol) under nitrogen. Heat the reaction 
10 reflux for IS h under nitrogen. Cool the reaction to 0®C and quench with 6 M 
h>"drcch]oric acid. Concentrate llie tetrahydrofuran on a rotary evaporator to give the 
crude product. Add water (50 mL) and tetrahydrofuran (30 mL) to the crude product and 
heat the reaction to reflux for 1 h. Cool the reaction to room temperature and adjust the 
pH to pH=8 with 5 N sodium hydroxide. Add brine (200 mL) and extract with ethyl 
acetate (3 X 200 mL). Dry the ethyl acetate extracts over magnesium sulfate, filter, and 
concentrate on a rotary evaporator to give the crude product. Purify the crude product by 
flash cliromatography on silica gel eluting with 0.7% concentrated ammonium hydroxide 
/ 7% ethanol / chloroform to yield 6.55 g (52%) of 4-(2-ben2ylamino-l-methyl-ethyl)- 
phenol: HPLC (30/70 to 90/1 0 ACN/(0.1%TFA in water) Zorbax SB-Phenyl Column 
4.6mmxl5cmx5micron: Retention time: 3.08 minutes, Purity: 99.6%; mass spectrum 
(ion spray V m/z = ?42.UM+1 }. 

Step 3 

Using a method similar to example 1 , 4-f2-benzylamino-l-methyl-ethyl)-phenol is 
reacted with 6-chloronicotinamide to afford the title compound. The crude product is 
purified by flash chromatography on silica gel eluting with 0.7% concentrated ammonium 
hydroxide / 7% ethanol / chloroform gives the title compound: HPLC (30/70 to 90/10 
ACN/(O.I%TFA in water) Zorbax SB-Phenyl Column 4.6mmxl5cmx5micron: Retention 
time: 4.52 minutes, Purity: 99.1%; mass spectrum (ion spray): m/z == 362.2(M+1). 
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Example 191 

6- {4-[2-(Benzyl-pentyl-amino)- 1 -methyl-eihyI]-phenoxy} -nicotinamide 




Using a method similar to example 3, using 6-[4-(2-ben2ylamino-l -methyl -ethyl)- 
phenoxyj-nicotinamide (example 190 step 2), and 1-bromopentane gives the title product: 
HPLC (30/70 to 90/1 0 ACN/(0. 1 %TFA in water) Zorbax SB-Phenyl Column . 
4.6mmxl5cnix5micron: Retention time: 8.52 minutes, Purity: 97.4%; mass spectrum 
(ion spray): m/z = 432. 3(M-fl). 



Using a method similar to example 22, using 6-{4-[2-(benzyl-pentyl-amino)-l- 
methyl-ethyl]-phenoxy}-nicotinamide gives the title compound: HPLC (30/70 to 90/10 
ACN/(0.1%TFA in water) Zorbax SB-Phenyl Column 4.6mnix]5cmx5micron: Retention 
time: 5.31 minutes. Purity: 1 00%; mass spectrum (ion spray): m/z = 342.2(iVl+l). 



Example 192 

6-[4-(]-Methyl-2-pentylamino-ethyl)-phenoxy]-nicotinamide 




O 



Example 193 

6-[4-(2'Amino-l .1 -dimethyl-ethy])-phenoxy]-nicotinamide 
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Stepl 

2-(4-Methoxy-phenyI)-2-methyl-propioiiitrile 




Add potassium bis(trimethylsilyl)amide (39.90 g, 200 ramol) to a stirred solution 
of 4-flxJoroanisole (1 5.0 mL, 1 33 mraol), isobutyronitrile (49.0 mL, 539 mmol) and 
anhydrous lelrahydrofuran (150 mL). Heat the reaction to reflux under nitrogen for 72 h. 
Cool the reaction to room temperature, pour it into 1 N hydrochloric acid (300 mL), and 
extract with diethyl ether (3 X 100 mL). Wash the diethyl ether extracts with brine (100 
mL), dry the extracts over magnesium sulfate, filter, and concentrate on a rotary 
evaporator to give the crude product. The crude product is purified by flash 
chromatography on silica gel eluting with 10% ethyl acetate / hexanes to yield 12.13 g 
(52%) of2-(4-methoxy-phenyl)>2-methyl-propionitrile: TLC: Rfin 1 0% ethyl acetate / 
hexanes: 0.30; NMR (CDCI3): 7.40-7.37 (m, 2H), 6.92-6.90 (m, 2H), 3.81 (s,3H), 
1.70 (s,6H). 

Step 2 

2-(4-Hydroxy-pher)yl)-2-methyl-propionitrile 



OH 




Add anhydrous dichloromethane (400 mL) to 2-(4-methoxy-phenyl)-2-methyl- 
propionitrile ( 1 1 .93 g, 68.1 mmol) and cool to -78 °C under nitrogen. Then add boron 
tribromide (33.0 mL, 349 mmol) and stir at -78 °C for 30 minutes. Remove the dry ice / 
acetone bath and allow the reaction to wann 10 room temperature. Stir for 3 h and then 
pour the reaction onto ice. Extract with ethyl acetate (2 X 150 mL), dry the extracts over 
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magnesium sulfate, filter, and concentrate on a rotary evaporator to give the crude 
product. The crude product is purified by flash chromatography on silica gel eluting with 
35% ethyl acetate / hexanes to yield 9.79 g (89%) of 2-(4-hydrdxy"phenyl)-2-methyl- 
propionitrile: TLC: Rf in 40% ethyl acetate / hexanes: 0.38; NMR (CDCI3): 7.34- 
7.32 (m, 2H), 6.86-6.83 (m, 2H), 5.23 (s, IH), 1.70 (s, 6H). 

Step 3 

[2-(4-Hydroxy-phenyi)-2-methyl-propyl]-carbamic acid /erz-butyl ester 

OH 




Add lithium aluminum hydride (10,00 g, 264 mmol) to anhydrous tetrahydrofuran 
. (250 mL) and coo] the slurry to 0 °C. Dissolve 2-(4-hydroxy-phenyl)-2-methyl- 
propionitrile (9.90 g, 61.4 mmol) in anliydrous tetrahydrofuran (100 mL) and slowly, via 
cannula add this solution to the above slurry at 0 "^C under nitrogen. Allow the reaction to 
warm to room temperature and stir for 2 h under nitrogen. Then heat the reaction to 
reflux. After 15 minutes cool the reaction to 0 °C and slowly quench with a saturated 
solution of anmionium chloride. Adjust the pH to pH = 8 witii 4 M hydrochloric acid and 
filter 10 remove the aluminum salts. Add brine (300 mL; to the filtrate and extract with 
ethyl acetate (6 X 150 mL). Combine the ethyl acetate extracts and wash them with 1 N 
hydrochloric acid (2X150 mL). Combine and adjust tlie pH of the 1 N hydrochloric acid 
washes to pH = 8 with sodium bicarbonate and then saturate this solution with sodium 
bicarbonate. Then extract the saturated sodium bicarbonate solution with ethyl acetate (5 
X 150 mL) and with chloroform (5 X 150 mL), Combine the organic extracts, dry with 
magnesium sulfate, filler, and concentrate on a rotary evaporator to yield 2.78 g of the 
crude product. Add anhydrous tetrahydrofuran (1 50 mL) to the crude product. Then add 
di-/m-butyl dicarbonate (5.00 g, 22.9 mmol) to the reaction mixture and stir for 1 8 h at 
room temperature under nitrogen. Concentrate on a rotary evaporator to give the crude 
product. The crude product is purified by flash chromatography on silica gel eluting with 
25% ethyl acetate / hexanes to yield 0.86 g (5%) of [2-(4-hydroxy-phenyl)-2-methyl- 
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propylj-carbamic acid /er/-butyl ester: mass spectrum (iot) spray): m/z=: 266.1 (M+l); 
NMR (CDCls): 7.20 (d, 2H), 6.80 (d, 2H), 4.31 (br s, IH), 3.28 (d, 2H), 1.40 (s, lOH), 
1.28 (s,6H). 

Step 4 

{2-[4-(5-CaTbamoyl-pyridin-2>y]oxy)-phenyl]-2-methyl-propyl}-carbamic acid /e;-/-butyl 

ester 

0 




Add cesium carbonate (2.15 g, 6.60 mmol) to a stirred solution of [2-(4-hydroxy- 
phenyl)-2-methyl-propyl]-carbamic acid /e7-/-butyl ester (0.86 g, 3.24 mmol) in 
dimethylformamide (20 mL). Stir for 30 minutes under nitrogen at room temperature. 
Tlien add 6-chloronicotinamide (0.51 g, 3.26 mmol) and heat to 100 °C under nitrogen for 
6 h. Cool the reaction to room temperature, pour into brine (100 mL), extract with ethyl 
acetate (3 X 75 mL), dry tlie ethyl acetate extracts over magnesium sulfate, filter, and 
concentrate on a rotary evaporator to give the crude product. The crude product is 
purified by flash chromatography on silica gel eluting with 0.7% concentrated ammonium 
hydroxide / 7% ethanol / chloroform to yield 0.5043 g (40%) of {2-[4-(5-carbamoyl" 
pyridin-2-yloxy)-phenyl]-2-methyl-propyl}-carbamic acid /er/-butyl ester: mass 
spectrum (ion spray): m/z = 386.2(M+1); *H NMR (CDCI3): 8.64 (d, IH), 8.20 (dd, IH), 
7.40 (d, 2H), 7.12 (d, 2H), 6.98 (d, IH), 4.38 (br s, IH), 3.34 (d, 2H), 1.75 (br s, 2H),,1.41 
(s,9H), 1.34(s,6H). 

Step 5 

6-[4-(2-Amino-] J -dimethy]-ethyl)-phenoxy]-nicotinamide 

0 




Add trifluovoaceiic acid (2.0 mL, 26.0 mmol) to a stirred solution of {2-[4-(5- 
carbamoyl-pyridin«2-yloxy)-phenyl]-2-methyl-propyl}-carbamic acid /er/-butyl ester 
(0.5000 g, ] .297 mmol) in dichloromethane (8 mL). Stir the reaction at room temperature 
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under nitrogen for 2.5 h. Load the reaction contents directly onto a 10 g prepacked SCX 
cartridge, flush with methanol (200 mL), and elute the product with 2 M ammonia in 
methanol (75 mL). Concentrate the eluant on a rotary evaporator to give the crude 
product. The crude product is purified by flash cliromatography on silica gel eluting with 
1 .5% concentrated ammonium hydroxide / 1 5% ethanol / chloroform to yield 0.2626 g 
(71%) of 6-[4-(2-amino-l J-dimetliyl-ethyl)-phenoxy]-nicotinamide: mass spectrum (ion 
spray): m/z = 286,1 (M+l); 'HNMR (DMSO-ds): 8.59 (d J H), 8.23 (dd, IH), 8.01 (s, 
IH), 7.46 (s, IH), 7.40-7.36 (m, 2H), 7.08-7.02 (m, 3H), 3.32 (br s, 2H), 2,64 (s, 2H), 
1.22 (s,6H). 

Example 194 

6-[4-(2-Ben2ylamino-l,]-dimethyl-ethyl)-phenoxy]-nicotinamide 




Using a method similar to example 35, using 6-[4-(2-amino-l,l-dimethyl-ethyl)- 
phenoxyj-nicotinamide (example 193), and benzaldehyde affords the title compound: 
HPLC (5/95 to 95/5 ACN/(0.1%TFA in water) Zorbax SB-Phenyl Column 
4.6mmxl5cmx5micron: Retention time: 6.01 minutes. Purity: 95.6%; mass spectrum 
(ion snray): m/z = 376.1(M+1). 



By the method of example 194 the following compounds were prepared: 



Example 


Name 


Data 






Mass 
spectrum (ion 
spray): m/z 
(M+1) 


HPLC (5/95 to 95/5 
ACN/(0.1%TFA in water) Zorbax 
SB-Phenyl Column 

4.6mmxl 5cmx5micron 








Purity 


Retention Time 
(minutes) 
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195 


6-{4-[2-(Cyclohexylmethyl- 
amino)-l ,1 -dimethyl-ethyl]- 
nlienox -nicotinaTnide 


382.1 


90.7 


. 6.16 


196 


6-{4-[2-(2-Chloro- 
benzylamino)-! ,1-dimethyl- 
ethyl]-phenoxy}- 
nicotinamide 


410.0 


95.5 


6.08 


197 


6-{4-[2-(3-Euoro- 
benzylamino)-! .l-dimethyU 
ethyl]-phenoxy}- 
nicotinamide 


394.1 


97.5 


6.04 



Example 198 
6-[4-(3-Phenylamino-propyl)-phenoxy]-nicotinamide 




O N 



Step ] 

6-[4-(3-Hydroxy-propy!)-phenoxy]-nicotin2mide 

Add potassium carbonate (2.2821 g, 16.51 mmo\) to a stirred solution of 3-(4- 
hydrox>'pheny])-]-propanol (1.0041 g, 6.598 nunol), 6-chloronicotinamide (1.0038 g, 
6.41 1 rrunol), dimeihylacetaanide (21 inLj, and isooctane (3 mL). Equip the reaction 
setup with a Dean-Stark trap an(3 heat the reaction to reflux under nitrogen for 6 h. Cool 
the reaction to room temperature and filter off the solids. Concentrate on a rotary 
evaporator to give the crude product. Take the crude product up in 1 N sodium hydroxide 
(250 mLj, extract with ethyl acetate (4 X 1 00 mL), dry the extracts over magnesium 
sulfate, filter, and concentrate on a rotary evaporator to give the crude product. The crude 
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product is purified by flash chromatography on silica gel elnting with 1 .5% concentrated 



ammonium hydroxide / 1 5% ethanol / chloroform to yield 1 .51 88 g (87%) of 6-[4-(3- 
hydroxy-propyl)-phenoxy]-nicotinamide: mass spectrum (ion spray): m/z = 273.2(M+1); 

NMR (DN4SO-d6): 8.61 (d, IH), 8.24 (dd, IH), 8.03 (s, IH), 7.48 (s, IH), 7.25 (d, 
2H), 7.07-7.03 (m, 3Hj, 4.50 (t, IH), 3.46-3.41 (m, 2H), 2.63 (t, 2H), 1.77-1.70 (m, 2H). 



Add 6-[4-(3-hydroxy-propyl)-phenoxy]-njcotinamide (0.4051 g, 1.488 mmol)toa 
stiiTed solution of triethylamine (0.620 mL, 4.45 mmol) and ai:J^ydrous dimethylsulfoxide 
(4.5 mL). Dissolve pyiidine sulfur tri oxide (0.7023 g, 4.413 mmol) in anhydrous 
dimethylsulfoxide (4.5 mL) and add this solution via a cannula to the above stirred 
solution under nitrogen. Stir the reaction at room temperature for 1 h under nitrogen. 
Pour the reaction into ice water (50 mL), extract with ethyl acetate (3 X 50 mL), dry the 
ethyl acetate extracts over magnesium sulfate, filter, and concentrate on a rotary 
evaporator to give the crude product. The crude product is purified by flash 
chromatography on silica gel eluting with 100% ethyl acetate to yield 0.1428 g (36%) of 
6-[4-(3-oxo-propyl)-phenoxy]-njcoiinamide: mass spectrum (ion sprayj: m/z = 



271.2(M+1); NMR (CDCI3): 9.84 (t, IH), 8.58 (d, IH), 8.16 (dd, IH), 7.26-7.23 (m, 
2H), 7.09-7.05 (m, 2H). 6.95 (d, IH), 6.02 fbr s, 2H), 2.98 (t, 2H), 2.S2 (t, 2H). 



Step 2 

6-[4-(3-Oxo-propyl)*phenoxy]-nicotinamide 



0 



o 




Step 3 
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Add sodium, triacetoxyborohydride (0.1633 g, 0.7705 mmol) to a stirred solution of 6-[4- 
(3-oxo-propyl)-phenoxy]-nicotinamide (0.1341 g, 0.4962 mmol), aniline (0.047 mL, 
0.5158 mrnol), and 1,2-dichloroethane (7 mL). Stir the reaction for 18 h at room 
temperature under nitrogen. Pour the reaction mixture into 1 N sodium hydroxide (50 
mL), extract with dichloroniethane (3 X 50 mL), dry the dichloromethane extracts over 
magnesium sulfate, filter, arid concentrate on a rotary evaporator to give the crude 
product. The crude product is purified by flash chromatography on silica gel eluting with 
0.6% concentrated ammonium hydroxide / 6% ethanol / chloroform to yield 0.0142 g 
(8%) of 6-[4-(3-phenylamino-propyl)-phenoxy]'nicotinamide: mass spectrum (ion 
spray): m/z = 34S,1(M+1); ^HNMR (CDCI3): 8.58 (d, IH), 8.16 (dd, IH), 7.26-7.1S (m, 
7H), 7.10-7.04 (m. 2H), 6.97-6.94 (m, IH), 6.79-6.51 (m, 2H), 3.19 (t, 2H), 2.76 (t, 2H), 
2.04-1 .97 (m,3H). 



Combme amine (50 mg, 0.19 mmol) from Example 34, and formaldehyde 38% 
(260 ^iL, 3.1 mmol) in MeOH (1 mL). Stir the mixtuie ax room temperature for 2 hours. 
Add NaBH4 (60 mg, 1 .55 mmoi) and stir ovemighi. Evaporate the solvent in the rotatory 
evaporator, dissolve the crude product in CH2CI2 and wash with H2O. Extract the aqueous 
layer with CH2CI2. Combine organic layers and dry over MgS04. Eliminate the solvent 
and purify by flash chromatography on silica gel (eluent: CHCl3/10% EtOH/l%NH40H) 
to give the title compound (32 mg, 58%). Electrospray MS M+1 ion = 286, 'H-NMR 
(methanol-d4, 300 MHz): 8.62 (d, IH, J=2.5 Hz), 8.23 (dd, IH, J= 2.5 and 8.7 Hz), 7.31- 
• 7.27 (m, 2H), 7.08-7.04 (m, 2H), 6.96 (d, IH, J= 8.5 Hz), 2.86-2.78 (m, 2H), 2.61-2,54 
(m,2H),2.32(s,6H). 



Example 199 

.6-[4-(2-Dimethylamino-ethyl)-phenoxy]-nicotinamide 
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Example 200 
6'[4-{2-Pjperidin-l-yl-ethyl)-phenoxy]-nicotinamide 




Step 1 

.6-[4-(2-Hydroxy-ethyl)-phenoxy]-nicotinamide 




Combine 4-(2-hydroxy-ethyl)-pheno] (2.0 g, 14.5 mmol), 6-chloronicotinamide 
(2.3 g, 14.5 mmol) and K2CO3 (5.0 g, 36.2 mmol) in DMF (40 mL) under nitrogen, stir 
and heat at ]20 °C overnight. Cool to ambient temperature and pour into water, extract the 
aqueous layer with ethyl acetate. Combine the organic layers and dry over Na2S04. 
Eliminate the solvent and purify by flash chromatography on silica gel (eluenl; CHCl3/7% 
EtOH/0.7% NH4OH) to give the title compound (1 .8g, 49%). Electrospray MS M-M ion = 
259, ^H-NMR (DMS0-d6, 400 MHz): 8.58 (d, IH, J= 2.7 Hz), 8.22 (dd, IH, J= 2.7 and 
8.8 Hz), 8.00 fbs. IH), 7.46 (bs, IH), 7.25 (m, 2H), 7.05-7.02 (m, 3H);4.65 (t, IH, J- 5.3 
Hz), 3.63-3.58 {m, 2H), 2.72 (t, 2H, J= 6.9 Hz). 
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Step 2 



Dissolve 6-[4-(2-hydroxy-ethyl)-phenoxy]-nicolinamide (100 mg, 0.38 mmol) 
under N2 atmosphere in dry DMF (4 mL). Add EtsN (108 ^.L, 0.77 mmol) then cool the 
mixture at 0°C, add MsCl (29 pL, 0.38 mmol), allow the mixture to warm to room 
temperature. After 1 hour add piperidine (76 )iL, 0.77 mmol) and heat the mixture at PO^'C 
for 1 hour. Cool to ambient temperature and pour into water. Extract the aqueous layer 
with EtOAc. Dry the organic layer over MgS04. Eliminate the solvent. Purify by flash 
chromatography on silica gel (eluent: CUCh/5% EtOH/O.5% NH4OH) to give the title 
compound (65 mg, 55%). Electrospray MS M+1 ion = 326, ^H-NMR (CDCI3, 400 MHz): 
8.58 (d, IH, J- 2.4 Hz), 8.14 (dd, IH, J= 2.4 and 8,5 Hz), 7 25-7.23 (m, 2H), 7.07-7.03 
(m, 2H), 6.93 (d, IH, J= 8.5 Hz), 6.12 (bs, 2H), 2.88-2.80 (m, 2H), 2.68-2,65 (m, 2H), . 
2.53-2.44 (m, 4H), 1.67-1.59 (m, 4H). 1.51-1.43 (m, 2H). 

By the method of example 200 the following compounds (examples 201-209) 
were prepared. All samples were purified following the same procedure described for 
example 200 except where noted. 



Electrospray MS M+1 ion = 328, 'H-NMR (CDCI3, 400 MHz): 8.51 (d, IH, J= 



IH, J= 8.8 Hz), 5.91 (bs, 2H), 3.72-3.67 (m, 4H), 2.80-2.74 (m, 2H), 2.61-2.54 (m, 2H), 
2.52-2.45 (m,4H). 



Example 201 

6-[4-(2-Morpholin-]-yl-ethyl)-phenoxy]-jiicotinamide 




2.4 Hz), 8.09 (dd, IH, J= 2.4 and 8.8 Hz), 7.21-7.17 (m, 2H), 7.02-6.98 (m, 2H), 6.88 (d, 
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Example 202 

6-{4-[2-(3,4-Dihydro-l//-isoquinolin-2-yl)-ethyl]-phenoxy}-njcotinaniide 




Electrospray MS M+1 ion = 374, 'H-N]v4R (CDCI3, 400 MHz): 8.52 (d, IH, J= 
2.4 Hz), 8.10 (dd, IH, J= 2.4 and 8.8 Hz), 7.25-7.22 (m, 2H). 7.10-6.97 (m, 6H), 6.89 (d, 
IH. > 8.8 Hz), 3.74 (bs, 2H), 2.96-2.76 (m, 8H). 

Example 2G3 

6- {4-[2-(4-Benzoyl-piperidin-l -yl)-ethyl]-phenoxy} -nicotinamide 
O 




Electrospray MS M+1 ion = 430, 'H-NMR (CDCI3, 400 MHz): 8.52 (d, IH, J= 
2.4 Hz), 8.10 (dd, IH, J= 2.4 and 8.5 Hz), 7.88 (d, 2H, J= 7.5 Hz), 7.52-7.47 (m, IH), 
7.43-7.38 (m, 2H), 7.22-7.19 (m, 2H), 7.01-6.98 (m, 2H), 6.89 (d, IH, J= 8.5 Hz), 3.22 
(m, IH), 3.07-3.00 (m, 2H), 2.82-2.76 (m, 2H), 2.63-2.56 (m, 2H), 2.19-2.09 (m, 2H), 
1.88-1.79 (m,4H). 

Example 204 

6-{4-[2-(3-Methyl-piperjdin-l-yl)-ethyl3-phenoxy}-nicotinamide 




Electrospray MS M+l ion = 340, 'H-NMR (CDCI5, 400 MHz): 8.58 (d, IH, J= 
2.3 Hz). 8.16 (dd, IH. J= 2.4 and 8.2 Hz), 7.26-7.24 (m, 2H), 7.07-7.03 (m, 2H), 6.95 (d, 
IH, J= 8.2 Hz), 3.48 (d, IH. J= 6.3 Hz), 3.00-2.81 (m. 4H), 2.62-2.57 (m, 2H), 1.96-1.87 
(m, IH), 1.75-1.60 (m, 5H), 0.88 (d, 3H, J= 6.3 Hz). 
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Example 205 

6- {4-[2-(3,5-Dimethyl-piperidin-l-y])-ethyl]-phenoxy} -nicotinamide 




Electrospray MS M+1 ion = 354, 'H-NMR (n)etanol-d4, 400 MHz): 8.61 (d, IH, 
J= 2.7 Hz), 8.24 (dd, IH, J= 2.7 and 8.5 Hz), 7.32-7.28 (m, 2H), 7.08-7.05 (m, 2H), 6.96 
(d, IH, J= 8.5 Hz), 3.02-2.98 (m, 2H), 2.90-2.84 (m, 2H), 2.67-2.61 (m, ?H), 1.80-1.59 
(m, 6H), 0.91 (t, 6H, J= 6.5 Hz). 

Example 206 

6-{4-[2-(4-Ben2hydTyl-pipcridin-l-yl)-ethyI]-phenoxy}-nicotinamide 




Purification: 5-95% gj-auiem 3ml/min (ACN&H2O with 6.5 nM NH4OAC) on a 
4.6x50mm Symmetry Column. Electrospray MS M+] ion = 492, 'H-NMR (methanol-d4, 
400 MHz): 8.61 (d. IH, J= 2.5 Hz), 8.23 (dd, IH, J= 2.5 and 8.9 Hz), 7.34-7.22 (m, lOH), 
•7.15-7.10 (m, 2H), 7.06-7.03 (m, 2H). 6.95 (d, IH. J= 8.9 Hz), 3.53 (d, IH, J= 10.3 Hz), 
3.07-3.02 (m, 2H), 2.87-2.82 (m, 2H), 2.68-2.63 (m, 2H), 2.31-2.13 (ra, 3H), 1.62-1.57 
(m,2H), 1.32-1.22 (ra, 2H). 
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Example 207 

6- {4-[2-(4-Phenyl-piperidin- 1 -yl)-ethyl]-phenoxy} -nicotinamide 




O N 

Electrospray MS M+l ion = 402, 'H-NMR (CDClj, 400 MHz): 8.51 (d, IH, J= 
. 2.4 Hz), 8.1 0 (dd, IH. J= 2.4 and 8.7 Hz), 7.27-7.1 1 (m, 7H), 7.02-6.99 (m, 2H), 6.89 (d, 
IH, J= 8.7 Hz), 3.13-3.07 (m, 2H), 2.86-2.79 (m, 2H), 2.64-2.57 (m, 2H), 2.52-2.41 (m, 
IH), 2.14-2.05 (m, 2H), 1.84-1.75 (m, 4H). 



Example 208 

6-(4-{2-[3-Fluoro-phenyl)-piperidin-l-yl]-ethyl}-phenoxy)-nicotinamidc 






II 

Purification: 5-95% gradient 3ml/min (ACN&HjO with 6.5 nM NHjOAc) on a 
4.6x50nim Symmetry Column. Electrospray MS M+l ion = 420, 'H-NMR (methanol-d4, 
400 MHz): 8.61 (d, IH, J= 2.4 Hz), 8.23 (dd, IH, J= 2.4 and 8.6 Hz), 7.33-7.26 (m, 4H), 
7.09-7.00 (m. 4H), 6.96 (d, IH, J= 8.6 Hz), 3.28-3.17 (m, 2H), 2.96-2.81 (m, 5H), 2.40- 
2.30 (m, 2H), 1.97-1.74 (m, 3H), 1.63-1.52 (m. IH). 



Example 209 

6-[4-f2-A2epan-l-yl-ethy])-phenoxy]-nicotinamide 




N 





NH, 



Electrospray MS M-H ion = 340, 'H-NMR (CDCI3, 400 MHz): 8.58 (d, IH, > 
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2.6 Hz), 8.1 6 (dd, IH, J= 2.6 and 8.8 Hz), 126^123 (m, 2H), 7.07-7.03 (m, 2H), 6.94 (d, 
IH, J= 8.8 Hz), 2.84-2.72 (m, 8H), 1.73-1.59 (m, 8H). 



Example 210 

6- {4-[2-(Benzyl-niethj'l-amino)-ethyl]-phenoxy} -nicotinamide 




Combine amine (65 mg, 0.20 mmol) from example 1, AcOH (70 jiL, 1.2 mnriol), 
fonriBldehyde (0.6 mmol) and NaBH(0Ac)3 (0.40 mmol) in 1 ,2-DCH (2 mL). Stir the 
mixture at room temperature overnight. Dilute the mixture with CH2CI2 and wash with 
NaHCO:^ sat. Extract the aqueous layer with CH2CI2, combine the organic layers and dry 
over Na2S04. Puriiy by flash cliromatography on silica gel (eluent: EtOAc). Electrospray 
MS M+1 ion = 362, 'H-NMR (CDCI3, 400 MHz): 8.58 (d, IH, J= 2.6 Hz), 8.15 (dd, IH, 
J= 2.6 and 8.6 Hz), 7.32-7.22 (m, 7H), 7.06-7.04 (m, 2H), 6.95 (d, IH, J= 8.6 Hz), 3.61 
(bs, 2H), 2.91-2.84 (m, 2H), 2.74-2.66 (m, 2H), 2.32 (s, 3H). 

By method of example 210 the following compounds were prepared: examples 
211-216. 

Example 211 

6- {4-[2-(Benzyl-ethyl-amino)-ethyl]-phen6xy} -nicotinamide 




Electrospray MS M+1 ion = 376, 'H-NMR (CDCI3, 400 MHz): 8.58 (d, IH, J= 
2.5 Hz), 8.14 (dd, IH, J= 2.5 and 8.7 Hz), 7.33-7.18 (m, 7H), 7.04-7.01 (m, 2H), 6.92 (d, 
IH, J= 8.7 Hz), 6.17 (bs, 2H), 3.66 (s. 2H), 2.82^2.72 (m, 4H), 2.62 (c, 2H, J= 7.1 Hz), 
].08(t.3H,J==7.1 Hz). 
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Example 212 

6-{4-[2-(Benzyl-propyl-amino)-ethyl]-phenoxy}-njcotinamide 





O N 

Electrospray MS M+1 ion = 390, 'H-NMR (CDCb, 400 MHz): 8.58 (d, IH, J= . 
2.4 Hz), 8.14 (dd, IH, J=2.4 and 8.3 Hz), 7.35-7.15 (m, 7H), 7.14-7.00 (m, 2H), 6.92 (d, 
1 H. J= 8.3 Hz), 3.66 (bs, 2H), 2.82-2.69 (m, 4H), 2.49 (t, 2H, J= 7.1 Hz), 1 .52 (m, 2H), 
0.87 (t,3H,J= 7.1 Hz). 

Example 213 

6- {4-[2-(Benzy]-butyl-amino)-eUiyl]-phenoxy} -nicotinamide 





O- N 



Electrospray MS M+1 ion = 404, 'H-NMR (CDClj, 400 MHz): 8.58 (d, IH, J= 
2.4 Hz), 8.15 (dd, IH, J= 2.4 and 8.3 Hz), 7.35-7.16 (m, 7H), 7.05-7.00 (m, 2H). 6.92 (d, 
IH. .1= 8.3 Hz), 3.65 (bs, 2H). 2.83-2.68 (m, 4K), 2.52 (i, 2H, J= 7.1 Hz). I 48 (m, 2H), 
1 .30 (m, 2H), 0.88 (t, 3H, J= 7.1 Hz). 

Example 214 

6-{4-(2-(Benzyl-cyclopropylmethylamino)-ethy]]-phenoxy}-nicotinamide 





O N 

I 




II 



Electrospray MS .M+1 ion = 402, 'H-NMR (CDCl.v 400 MHz): 8.47 (d, IH, J= 
2.5 Hz). 8.05 (dd, IH. .1= 2.5 and 8.7 Hz), 7.27-7.07 (m, 7H). 6.96-6.91 (m, 2H), 6.84 (d, 
IH. J= 8.7 Hz), 3.64 (bs, 2H). 2.72 (m, 4H), 2.34 (m, 2H), 0.80 (m, IH), 0.40 (m. 2H). 
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0.00(m,2H). 

Example 215 

6- {4-[2-(BenzyI-isobutyl-ammo)-ethy]]"phenoxy} -nicotinamide 





Electrospray MS M+1 ion = 404, 'H-NMR (CDCI3, 400 MHz): 8.57 (d, IH, J= 
2.3 Hz). 8.15 (dd. IH, J= 2.3' and 8.6 Hz), 7.34-7.15 (m, 7H), 7.04-6.99 (m, 2H), 6.92 (d, 
IH, .1= 8.6 Hz), 3.61 (s, 2H), 2.80-2.64 (m. 4H), 2.24 (d, 2H. J= 7.0 Hz), 1.78 (m. IH). 
0.87(t,6H,J=7.0Hz). 

Example 216 

6- {4-[2-(Ben2yI-(3-methyl-butyl)-amino)-ethyl]-phenpxy}-nicotinaniide 






'2 

0' *N • 

Electrospray MS M+1 ion = 418, 'H-NMR (CDClj, 400 MHz): 8.51 (d, IH, J= 
2.5 Hz), 8.08 (dd, IH, J= 2.5 and 8.3 Kz), -7.26-7. 15 (m, 5H), 7.13-7.10 (m, 2H), 6.97- 
6.94 (m, 2H), 6.87 (d, IH, 3= 8.8 Hz), 3.57 (s, 2H), 2.74-2.61 (ra, 4H), 2.46 (t, 2H, J= 7.4 
Hz), 1.56-1.46 (m, IH), 1.31. (c, 2H, J= 7.1 Hz), 0.79 (d, 6H. J= 7.1 Hz). 



Example 217 

Synthesis, of 6-[4-(2-Benzoylamino-ethy])-phenoxy]-nicotinamide 

o ■ ■ ■ 



Combine amine starting material of Example 34 f 100 mg, 0.39 mmol), benzoyl 
chloride (50 ^iL, 0.43 mmol) and Et^N (120 0.86 mmol) in THF (4 mL) and DMF 
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(0.5 mL). Stir the mixture at room temperature for 3 hours. Eliminate the solvent and 
purify by flash chromatography on silica gel (eluent: EtOAc/hexane 75/25) to give the 
title compound.(90 mg, 65%). Electrospray MS M+1 ion = 362, 'H-NMR (methanol-cU, 
400 MHz): 8.62 (d, IH, J= 2.8 Hz), 8.24 (dd, I H, J= 2.8 and 9.0 Hz), 7.79-7.76 (m, 2H), 
7.55-7.42 (m, 5H), 7.09-7.06 (m, 2H), 6.96 (d, IH, > 9.0 Hz), 3.62 (t, 2H, J= 7.3 Hz), 
2.95 (t, 2H, J= 7.3 Hz). 

Synthesis of 4-[4-(2-Benzylamino-ethyl)-phenoxy]-2-fluoro-ben2amide (example 218) 
and 2-[4-(2'Beiizy]amino-ethyl)-phenoxy]-4-fluoro-benzamide (example 219) 

Example 218 

4-[4-(2-Benzy]amino-ethyl)-phenoxy]-2-fluoro-benzamide 




Step 1 

4-(2-Benzylaminp-ethyl)-pheno] 




Combine tyramine (5.0 g, 36.4 mmol), benzaldehyde (3.8 ml, 37.2 mmol) in 
MeOH (46 mL), heat at reflux for 2 h. Cool the mixture at 0 °C and add NaBH4 (1.44g, 
38.2 mmol). Stir at room temperature overnight. Remove most of MeOH, add H2O and 
stir for 2 h. Filter the mixture and wash tlie white solid with water. Dry the solid 
precipitate under vacuum at 40 °C overnight to afford the title compound (7.53g, 91%). 
Electrospray MS M+1 ion = 228. 'H-NMR (methanol-d4, 300 MHz): 7.40-7.20 (m, 5H), 
7.03-6.95 (m, 2H), 6.73-6.65 (m, 2H), 3.75 (s, 2H), 2.85-2.65 (m, 4H). 
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Step 2 

Ben2yl-[2-(4-hydroxy-pheny])-ethyl]-carbaniic acid /er/-butyl ester 

- 0 V . 

u — a.; 

Combine the product of step 1 (2.0 g, 8.8 mmol) and di-/erf-biityl dicarbonate 
(2.1 1 g, 9.6 nuTiol) in THF (120 mL), stir the mixture at room temperature overnight. 
Eh'minaie the solvent and purify on sih'ca gel (eluent: gradient from hexane to 
hcxane/EtOAc 20/80) to afford the title compound (2.0 g, 68%). Electrospray MS M^l 
ion = 326, 'H-NMR (metlianol-d4, 400 MHz): 7.34-7.15 (m, 5H), 7.05-6.90 (m, 2H), " 
6.75-6.65 (m, 2H), 4.40-4.25 (m, 2H), 3.40-3.25 (m, 2H), 2.65-2.60 (m, 2H), 1.20 (s, 9H). 

Step 3 

Benzyl-{2-[4-(4-cyano-3-fluoro-phenoxy)-phenyl]-ethyl}-carbamic acid tert-huty] 
ester and Benzyl- {2-[4-(2-cyano-5-fluoro-phenoxy)-phenyl]-elhyl)-carbamic acid teil- 
butyl ester 




Combine benzyI-[2-(4-hydroxy-phenyl)-ethyl]-carbamic acid fer/-butyl ester (400 
mg, 1 .23 nimol) and K2CO3 (1 87 mg, 1 .35 mmol) in DMF (6 mL), stir the mixture at 
room temperature for 30 niin and then add 2,4-difluoro-ben2onitrile (1 88 mg, 1.35 
mmol), heat at 100 **C overnight. Cool the mixture to about room temperature and pour it 
into water. Extract the aqueous layer with EtOAc. Dry the organic layer over Na2S04 and 
eliminate the solvent in the rotatory evaporator. Purify on silica gel (eluent: 
EtOAc/hexanes 15/85) to get the mixture of both regioisomers (400 mg, 73%). 
Electrospray MS M-1 ion = 445, ^H-NMR (CDCI3, 400 MHz, mixuire of the two 
regioisomers): 7.36 (dd, IH, J= 5.3 and 8.2 Hz), 7.51 (t, IH, J= 7,6 Hz), 7.36-7.13 (m. 



BNSDOCID <WO_2004026305A1_IA> 



wo 20()4/U26305 



PCT/US2O03/U26300 



126 

17H), 7.01 (d, IH, J= S.2 Hz), 6.97 (d, IH, J= 8.2 Hz), 6.83>6.76 (m, IH), 6.68 (d, IH, J= 
10.0 Hz), 6.46 (d, IH, J= 1 0.0 Hz), 4.46-4.34 (m, 4H), 3.48«3.32 (m, 4H), 2.88-2.73 (m, 
4H), 1.50-1.45 (m,18H). 

Step 4 

Benzyl- {2-[4-(2-carbamoyK5-fluoTO-phenoxy)-phenyl]-elhyl}-carbaniic acid terh 
butyl ester and benzyl- {2-[4-(4-carbamoyl-3-fluoro-phenoxy)-phenyl]-ethyI}-carbamic 

acid /er/-butyl ester 

Combine benzyl- {2-[4-(4-cyano-3-fliioro-phenoxy)-phenyl]-eth3'l)-carbamic acid 
/m-buty] ester and benzyl- {2-[4-(2-cyano-5-fluoro-phenoxy)-phenyll-ethyl}-carbamic 
acid /^;7-buty] ester, a mixture of both regioisomers, (1 00 mg, 0.22 mmol), H2O2 (26 )i.L), 
and K2CO3 (] 6 mg, 0.1 1 mmol) in DMSO (0,8 mL), Stir the mixture at room temperature 
for 3 hours and add water. Extract the aqueous layer with EtOAc. Dry the organic layer 
over MgS04. Eliminate tlie solvent and purify by flash chrojuatography (eluent: 
AcOEt/liexane 40/60) to give the mixture of regioisomeric carboxamides (90 mg, 85%). 
The regioisomers were separated by HPLC (Kromasil silica colunui 10 um silica particle 
size, 5 cm id * 25 cm length. The elute system is 120 mUmin 5/45/50 
(IPA/DCM/hexanes), 30 mg loading in 1 00% DCM). 



Step 5a 




Kromasil silica column 46 id * 25 cm length. The elute system is ImL/min 
5/45/50 (IPA/DCM/liexanes). retention time: 6.66 min. 'H-NMR (CDCI3, 300 MHz): 8.27 
(dd, IH, J= 6.9 and 8.9 Hz), 7.55 (bs, IH), 7.37-7.13 (m, 7H);7.04-6.97 (m, 2H), 6.86 (i, 
IH, .1= 8.2 Hz), 6.42 (d, IH. J= 10.3 Hz), 5.90 (bs, IH), 4.45-4.36 (m, 2H), 3.47-3.30 (m. 
2H), 2.88-2.71 {m,2H), 1.53-1.41 (m,9H). 



BNSDOCID <WO ^200402630SA1.IA> 



wo 2004/026305 



PCT/US2003/026300 



127 
Step 5b 




Kromasil silica column 46 id * 25 cm length. The elute system is Iml/min 5/45/50 
(IPA/DCM/HEXANE), retention time: 7.68 min. 'H-NMR (CDQs, 400 MHz): 8.00 (t, 
IH, J= 9.7 Hz), 7.30-7.04 (m, 7H), 6.94-6.90 (m, 2H), 6.75 (dd, IH, J= 2.4 and 8.4 Hz), 

. 6.58 (dd, IH, J= 2.4 and 13.9 Hz), 6.52 (m, IH), 5.69 (bs, IH), 4.38-4.28 (m, 2H), 3.40- 
3.25 im, 2H). 2.79-2.65 (m, 2H), 1.45-1.35 (m, 9H). 

Dissolve compound of step 51) (23 nig, 0.049 mmol) in CHjCij (2 mL) and add 
trifluoroacetic acid (99 fiL, 1.29 mmol), stir the mixture at room temperature for 5 h. 
Eliminate the solvent and purify on a SCX column to afford the title compound (18 mg, 
99%). Electrospray MS M+1 ion = 365. 'H-NMR (CDClj, 400 MHz): 8.06 (t, IH, J= 8.4 

, Hz), 7.35-7.22 (m, 7H), 7.01-6.98 (m, 2H), 6.82 (dd, IH, J= 2.4 and 8.9 Hz), 6.66 (dd, 
IH, J= 2.4 and 13.6 Hz), 6.60 (bd, IH), 6.00 (bd, IH), 3.82 (s, 2H), 2.95-2.90 (m, 2H), 
2.87-2.82 (m, 2H). 

Example 219 

2-[4-(2-Benzylamino-ethy])-phenoxy]-4-fluoro-benzam!de 




The title compound was prepared from the compound of example 21 8 step 5a 
following the same acidic hydrolysis described above. 

Electrospray MS M+1 ion = 365. 'H-NW (CDClj, 400 MHz): 8.28 (dd, IH, J= 
6.6 and 8.0 Hz), 7.55 (bs, IH), 7.35-7.23 (m, 7H). 7.05-7.00 (ra, 2H), 6.86 (ddd, IH, J= 
2.2, 8.0 and 10.0 Hz), 6.46 (dd, IH, J= 2.2 and 10.0 Hz), 5.89 (bs, IH), 3.83 (s. 2H), 2.95- 
2.90 (m, 2H), 2.88-2.83 (m, 2H). 
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Example 220 

4-[4-(2-Benzylamino-ethyl)-phe2ioxy]-2-chloro-ben2amide 




O 



CI 



Step 1 

Ben2yl-{2"[4-(3-cliloro-4-cyano-phenoxy)-phenyl]-ethyl}-carbamic acid ten- 

butyl ester 




Combine the compound from Example 218 step 2 (692 mg, 2.12 mmol) and 
K2CO3 (323 mg, 2.33 mmol) in DMF (9 mL), stir the mixture at room temperature for 30 
min and then add 2-ch]oro-4-fluoro-ben2onitri]e (330 mg, 2.12 mmol), and heat at 100 X 
overnight. Cool to ambient temperature and pour into water. Extract the aqueous layer 
with EtOAc. Dry the organic layer over Na^SO^ and eliminate the solvent. Purify by flash 
chromatography on sih'ca gel feluent: EtOAc/Iiexane 15/85) to obtain the title compound 
(940 mg, 95%). Electrospray MS UA ion = 461, ^H-NMR (CDCI3, 400 MHz): 7.57 (d, 
IH, J= 7.8 Hz), 7.36-7,13 (m, 7H), 7.00-6.85 (m. 4H), 4.44-4.36 (m, 2HX 3.49-3,32 (m, 
2H), 2.83-2.73 (m. 2H), 1.51-1.43 (m, 9H). 



BNSDOCID <WO_200402630SA1.IA> 



wo 2004/026305 



PCT/US2003/026300 



129 

Step 2 

Combine the compound of step 1 (95 mg, 0.21 mmol), H2O2 (25 |il) and K2CO3 
(15 mg, 0.10 mmol) in DM SO (0.8 mL), and stir the mixture at room temperature 
overnight. Add water and extract the aqueous layer with EtOAc. Dry the organic layer 
over Na2S04 and eliminate the solvent. Purify by flash clironiatography (EtOAc/hexane 
50/50) to give a yellow oil. Dissolve the oil in CH2CI2 (3 mL) and add trifliioroacetic acid 
(240 ^iL), and stir the mixture at room temperature for 4 hour. Eliminate the solvent. 
Purify by an SCX column to give the title compound (57 mg, 76%). Electrospray MS 
M+1 ion = 381. ^H-NMR (CDCI3, 400 MHz): 7.82 (d, IH, J= 8.5 Hz), 7.35-7.20 (m, 7H), 
6.99-6.95 (m, 3H), 6,90 (dd, IH, J= 2.5 and 8.5 Hz), 6.^3 (m, 2H), 3.83 (s, 2H), 2.95-2.89 
(m,2H), 2.86^2.81 (m,2H). 

Example 221 

6-[4-(2-Benzylam3no-ethyl)-2-methyl-phenoxy]-nicotinamide 




Stepl 

6-(4-Formyl-2-methyl-phenoxy)-nicotinonitrile 
0 




Combine 4-hydroxy-3-metliyl-ben2aldehyde (401 mg, 2.94 mmol), K2CO3 (570 
mg, 4.12 mmol) and 6-chloronicotinonitrile (408 mg, 2.94 mmol) in DMF (6 ml), heat at 
1 OOT. After 4 h cool to ambient temperature and pour into water. Extract the aqueous 
layer with EtOAc. Dry the organic layer over Na2S04 and eliminate the solvent. Dry 
under vacuum at 45°C overnight to get the title compound (680 mg, 97%). 'H-NMR 
(CDCI3. 400 MHz): 9.99 fs, IH), 8.43 (d, )H, J= 2.5 Hz), 7.97 (dd, IH, J= 2.5 and 8.8 
Hz), 7.84 (bs. IH), 7.80 (dd, IH, J= 2.5 and 8.8 Hz), 7.22 (d, IH, J= 8.4 Hz), 7.1 1 (d, IH, 
J=8.4H2),2.24(s,3H). 
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. Step 2 

6-[4-(2-Methoxy-viriyl>2-n-iethyl-phenoxy]-nicotinoiiitrile 




Suspend (iTiethoxyniethyl)triphenylphosphonium chloride (1.14 g, 3.34 nimol)in 
THF (1 ] mL) under N2 and cool the mixture at 0 add slowly 0.5M KHMDS in toluene 
(6.7 mL, 3.34 mmol) and stir at 0 °C for 30 min. Cool the mixture at -78 T and add a 
solution of aldehyde from step 1 above (663 mg, 2,78 mmol) in THF (2 mL). Warrn the 
mixture slowly 10 room temperature, and stir for 1 h. Add water and extract the aqueous 
layer with EI2O. Dr\' the organic layer over MgS04. Eliminate the solvent and purify by 
flash cliromatograpliy on silica gel (eluent: gradient from EtOAc/liexane 10/90 to 20/80) 
to gel the title compound (530 mg, 76%), Electrospray MS M+1 ion = 267, ^H-NMR 
(CDCI3, 300 MHz, mixture of isomers): 8.47-8.45 (m, 2H), 7,92-7.86 (m, 2H), 7.50-7.45 
(m, )H), 7.15-6.93 (m, SH), 6,14 (d, IH, J= 7,1 Hz), 5.79 (d, IH, J= 13.2 Hz), 5.20 (d, 
IH, J= 7.1 Hz), 3.78 (s, 3H), 3.68 (s, 3H), 2.1 1 (s, 3H), 2.10 (s, 3H). 

Step 3 

6-[4-(2-Benzylamino-ethyl)-2-methyl-phenoxy]-nicotinonitrile 




Combine the compound of example 221, step 2 (6-[4-(2-methoxy-vinyl)-2- 
methyl-phenoxy]-nicoiinamide) (125 mg, 0.50 mmol) and p-TsOH (9 mg, 0.05 mmol) in 
i-PrOH (0.7 mL) and H^O (0.7 mL). Heat the mixture at reflux for 4 hours. Cool the 
reaction mixture to about room temperature. Add NaHCOa (sat) and extract the aqueous 
layer with E^O, Dr)' the organic layer over MgS04 to afford an oil (120 mg). Dissolve 
the oil (66 mg) in 1 ,2-DCE (3.2 mL) and add benzylamine (40 )iL), AcOH (97 pL) and 
NaBH(0Ac)3 (119 mg), stir the mixture at room temperature oveniight. Dilute with 
CH2CI2 and add saturated NaHC035 extract the aqueous layer with CH^Clj, combine 
organic layers and dry over Na2S04. Elimmate the solvent and purify by flash 
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chromatography on silica gel (eluent: EtOAc/l:»exane 75/25) to afford the title compound 
(16 mg). Electrospray MS M+1 ion = 344. 'H-NMR (CDCla, 400 MHz): 8.45 (d,.l H, J= 
2.5 Hz), 7.89 (dd, IH, J= 2.5 and 8.9 Hz), 7.35-7.23 (m, 5H), 7.13-7.07 (m, 2H), 7.00- 
6.94 (m, 2H), 3.82 (s, 2H), 2.92 (t, 2H, J= 7.4 Hz), 2.82 (t, 2H, J= 7.4 Hz), 2.1 0 (s. 3H). 

Step 4 

Combine nitrile, 6-[4-(2"benzylamino-elhyl)-2-methyl-phenoxy]-nicotinonitrile 
(compound of example 219, step 3) (13 mg, 0.04 mmol), H2O2 (5 ^iL) and K2CO3 (3 mg, 
0.02 mmol) in DMSO (0.2 mL), and stir the mixture at room temperature overnight. Add 
water and extract the aqueous layer with EtOAc. Dry the organic layer over NaoS04 sm«j 
eliminate the solvent. Purify by flash cliromatography (eluent: CHC]3/0.5% EtOH/0.05% 
NH4OH) to give the title compound (7 mg, 52%), Electrospray MS M+1 ion = 362, 'H- 
NMR (methanol-di, 300 MHz): 8.59 (d, IH, J= 2.5 Hz), 8.24 (dd, IH, J= 2.5 and 8.0 Hz), 
7.33-7.21 (m, 5H), 7.15-7.07 (m, 2H), 6.98-6.93 (m, 2H), 3.78 (s, 2H), 2.83 (s, 4H), 2.09 
(S.3H). 

Example 222 

Synthesis of 6-[2-Methyl-4-03benethylamino-methyl)-phenoxy]hicotinamide 




Stepl 

Synthesis of 6-(4-FoTmyl-2-methy]-phenoxy)-nicotinamide 
O 0 
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A solution of 4-bydroxy-3-melhylben2a]dehyde (1 .0 equiv) in DMF (0.2 M 
solution) was treated with K2CO3 (1 .5 equiv) and 6-chloronicotinamide (1 .0 equiy). The 
reaction mixture was placed inside the microwave oven and then irradiated for 5 min. 
Upon completion of the reaction, the mixture was cooled, poured into H2O and extracted 
with ethyl acetate, and the combined organic layers were washed twice with water and 
brine. After drying the extracts over magnesium sulfate and evaporation under vacuum 
the crude product was purified by silica gel chromatography using CHCh: EtOH 7%: 
NH4OH 0.7% to afford the title compound as a solid. . 
40% yield 

'H NMR (CD3OD, 200 MHz) 6: 9.94 (s, IH), 8.59 (d, y = 2.2 Hz, IH), S.29 (dd,v' = 8.8, 
2.6 Hz, IH), 7.86 (s, IH), 7.80 (dd, J = 8.4, 1.8 Hz, IH), 7.22 (d, J = 8.4 Hz, IH), 7.10 . 
(d, J -8.8 Hz, lH),2.22(s,3H). ^^C NMR (CD3OD, 200 MHz) 5: 191.6, 167.3,165.3, 
157.2, 147.6, 140.0, 134.1, 133.4, 132.2, 129.5, 125.0, 122.7, 111.6, 16.8. 

Step 2 

A mixture of aldehyde from step 1 above (1 equiv), phenethylamine (1 equiv), 4A 
molecular sieves (10% weight) in methanol (0.1 M) was stirred overnight under nitrogen 
atmosphere at room temperature. The following day >JaBH4 (5 equiv) was added and the 
reaction mixture was stirred for 3 hours. The reaction can be monitored by electrospray 
MS. The reaction mixture was fihered off and the solvent evaporated to yield a residue, 
which was purified by SCX or flash chromatography. 
99% yield 

*H NMR (CD30D, 200 MHz) 5: 8,60 (d, J = 2.7 Hz, IH), 8.24(dd, J = 8.9, 2.7 Hz, IH), 
7.30 (dd, J = 8.6. 1.6 Hz, 2H), 7.27 (d,^ = 17.5 Hz, 3H), 7.22 (d, J = 14.2 Hz, 3H), 7.02- 
6.93 (m, 2H), 3.77 (s, 2H), 2.85 (s, 4H), 2.12 (s, 3H). 

'^CNMR (CD3OD,200MHz) 5: 168.2, 165.5, 150.7, 147.4, 139.5, 139.4, 136.6, 131.2. 
130.3, 128.2, 128.1, 127.1, 125.8, 124,3, 121.4, 109.7, 52.2, 49.9, 35.2, 14.9. 
MS (APC1):(MVi) 362.2. 
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Example 223 

Synthesis of 6-[2-F]uoro-4-(phenethy]amino-methy])-pheiioxy]nicotinarnide 




Step 1 

Synthesis of 6-(2-Fluoro-4-formyl-phenoxy)-nicotinamide 

o g 




Using a procedure similar to that of example 221 stepl , and using 4-hydroxy-3-fluoro- 
benzaldehyde the above compound was prepared in 38% yield 

NMR (CDCI3, 200 MHz) 5: 9.99 (s, IH), 8.52 (d, J = 1 .9 Hz, IH), 8.25 (dd, J = 8.6. 
2.4 Hz, IH), 7.76-7.71 (m, 2H), 7.47-7.40 (m, IH), 7.14 (d, J = 8.6 Hz, IH). 
MS (Electrospray): (M*+l) 261 .1 . 

Step 2 

The compound of example 221 step 1 was reductiveJy aminated with 
phenethylamine using procedures similarl to those previously described to afford the title 
compound in 8% Yield 

NMR (CD3OD, 200 MHz) 5: 8.57 (dd, J = 2.4, 0.8 Hz, 1 H), 8.27 (dd, J = S.6, 2.4 Hz, 
IH), 7,32-7.14 (m, 9H), 7.08 (dd, J = 8.6, 0.8 Hz, IH), 3.79 (s, 2H), 2.84 (s, 4H). 
^^CNMR (CD3OD, 200 MHz) 5: 168.7, 165.3, 154.9 (d, ^Jcf= 246,5), 147.6, 139.9, 
139.8, 139.2 (d, VcF= 6.2), 128.7, 128,5, 127.1, 126.3. 124.9 (d, Vcf=3.4), 123.9, 116.7 
fd, 'JcF= 1 8.6), 1 10.3, 52.4, 50.4, 35.8. 
MS (Electrospray): (M^l) 366 
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Example 224 . ] 

Sjnithesisof 6-[2-Ethoxy-4-(phenethylamino-methyl)-phenoxy]nicoiinam 




Step 1 

Synthesis of 6-(2-Ethoxy-4-fonnyl-phenoxy)-nicotinamide 

O 




Using a procedure similar to that of example 221 step 1 , and using 4-ethoxy-3-jfluoTO- 
benzaldehyde the above compound was prepared in 35% yield | 
-'HNMR(CD3OD,300MHz)5: 9.97 (s, 1H), 8.59 (dd, J = 2.4, 0.8 H? ]H), Sj.29 (dd,J 
- 8-6. 2.7 Hz, IH), 7.64-7.61 (m, 2H), 7.39 (d, J = 8.3 Hz, IH), 7.09 (dd, J = ^.6, 0.5 Hz. 
IH), 4.07 (q, J = 7.0 Hz, 2H), 1.14 (t, J = 7.0 Hz, 3H). | 

Step 2 

The compound of example 224 step 1 was reductively aminated with i 
phenethylamine using procedures similarl to those previously described to afford the title 
compound in 99% yield. 

I 

'H NMR (CD3OD, 200 MHz) 5: 8.58 (dd,*/ = 2.4, 0.5 Hz, IH), 8.21 (dd, J = 8,6, 2.4 Hz, 
IH), 7.32-7.17 (m, 6H), 7.10-7.05 (m, 2H), 6.94-6.88 (m. 2H), 3.94 (q, J = 7.0 Hz, 2H), 
3.77 (s, 2H), 2.84 (s, 4H), 1 .09 (t, J = 7.0 Hz, 3H). 
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'^CNMR (CD3CI, 300 MHz) 8: 166.5, 165.0, 149.7, 146.2, 140.2, 138.9,.138.0, 137.6, 
127.7, 127.5, 125.2, 122.8, 121.6, 119.5, 112.8, 109.4,63.3, 52.5,49.5, 35.2,28.7,13.6. 
MS (Electrospray): (Nf'+1)392.2. 
MS (APCI): (M*+l) 

Example 225 

Synthesis of 6-[2-Chloro^-(phenethylamino-methyI)-phenoxy]nicotinamide 




Step 1 

Synthesis of 6-(2-Chloro-4-fonnyl-phenoxy)-nicotinamide 




CI 



7.4% yield 

'H NMR (CD3OD, 200 MHz) 8: 9.95 (s, IH), 8.56 (d, J = 2.9 Hz, IH), 8.34-8.28 (m, 
IH), 8.05 (d, J = 1 .8 Hz, IH), 7.92 (dd, 

./ = 8.4, 1.8 Hz, IH), 7.46 (d, J = 8.4 Hz, IH), 7.20-7.15 (m, IH). 
MS (Electrospray): (M"'+l)277.2 

Step 2 

The compound of example 225 step 1 is reductively aminated with phenethyl 
amine using procedures similar to those previously described to afford the title compound 
in 87% yield. 

. 'H NMR (CD3OD, 200 MHz) 8: 8.57 (d, J = 2.4 Hz, IH), 8.27 (dd. 
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J = 8.6, 2.4 Hz, IH), 7.49 (d, J = 1.9 Hz, IH), 7.34-7.18 (m, 8H), 7.05 (dd, J = |8.6, 0.5 
Hz, IH), 3.78 (s,2H), 2.83 (s,4H). | 
'^C NMR (CD3OD, 300 MHz) 5: 168.6, 165.3, 148.6, 147.6, 140.0, 139.9, 139)o, 130.5, 
128.7, 128.6, 128.5, 127.2, 126.3, 125.3, 124.0, 1 10.5, 52.2, 50.4, 35.7. 
MS (APCI):(M''+1) 382.1. 

Example 226 

Synthesis of 6-[3-Chloro-4-(phenelhylamino-methyl)-phenoxy]nicotinamide 




Stepl 

Synthesis of 6-(3-Chloro-4-fonny]-phenoxy)-nicotinamide 
O CI 




7% yield 

'H NMR (CDsOD, 200 MHz) 6: 
MS (APCI): (M*+l) 



Step2 I 
The compound of example 226 siepl is reductively ammated with phenethylamine 
using procedures similar to those previously described to afford the title compound in 
51% yield. | 
'H NMR (CD3OD, 200 MHz) 6: 8.62 fdd, J = 2.4, 0.5 Hz, IH), 8.27 (dd, J = 8.6|, 2.4 Hz, 
IH), 7.45 (d, J = 8.3 Hz, IH), 7.32-7.17 (m, 7H), 7.1 1-7.02 (m, 2H), 3.89 (s, 2Hi, 2.86 (s, 
4H). • j 

'^CNMR (CDjOD, 300 MHz) 8: 168.1, 165.0, 153.2, 147.2, 139.4, 139.3, J 33,9] 133.3; 
131.1, 128.2, 128.1, 125.9, 125.1, 122.1, 119.8, 110.8,49.8,49,5,35.1. | 
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MS(APCI):(M*+1)382.1. 

Example 227 

Synthesis of 6-[2-Methyl-4-(3-methyl-butylamino-methyl)-phenoxy]nicotinainide 




Using the aldehyde of Example 222 step 1 , and using 3-methylbutylamine in place 
of phenetliylamine affords the title compound. 
99% yield 

'H NMR (CD3OD, 200 MHz) 5: 8.58 (dd, J = 2.6, 0.7 Hz, IH); 8.22 (dd, J = 8.4, 2.2 Hz, 
IH); 7.28 (s, IH); 7.22 (dd, J = 8.0, 1.8 Hz, IH); 7.01-6.90 (m, 2H); 3.73 (s, 2H); 2.63 (d, 
V=7.7Hz. IH); 2.59(d,J = 9.] Hz, IH); 2.11 (s,3H); 1.67-1.51 (m. IH); 1.48-1.36 (m, 
2H);0,89(d,J=6.6Hz,6H). 

"CNMR (CDCI3, 300 MHz) 5: 166.2, 164.9, 149.4, 146.4, 138.3, 137.0, 130.2, 129.5, 
125.9, 122.8, 120.7, 109.4, 52;7, 46.9, 38.2, 25.1, 21.7, 15.3. 
MS(APCI):(lvf41)328.1. 

Example 228 

Synthesis of 6-[2-Fluoro-4-(3-methyI-butylamino-inethyI)-phenoxy]nicotinamide 

O 




F • ■ 

Using the compound of Example 223, step 1, and using 3-methylbutylamine, the 
title compound was prepared by reductive amination as described previously. 
99% yield 
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'H NMR (CD3OD, 200 MHz) 5: 8.58 (dd, J = 2.7, 0.8 Hz, IH), 8.28 (dd, J = 8 6. 2.4 Hz, 
IH), 7.30-7.21 (m, 3H), 7.09 (dd.y = 8.9, 0.8 Hz, IH), 3.77 (s, 2H), 2.65-2.57 jm, 2H), 
1.70-1.53 (m, IH), 1.49-1.38 (in,2H), 0.91 (d, J = MHz, 7H). j 
'^CNMR (CD3OD, 200 MHz) 5: 168.7, 165.3, 154.9 (d, '7cf= 246.2), 147.7, 139.8, 
139.6, 139.4 (d, ^Jct= 6.2), 125.4, 124.9 (d, Vcf= 3.4), 123.9, 1 16.7 (d, ^^cf= 18.9), 
110.3,52.7,38.6,26.5,22.1. 
MS (APCI) : {M*+l) 332.1 

Example 229 

SjTithesis of 6-[2-Chloro-4-(3-methy]-butylamino-methyl)-phenoxy]nicotinamide 

0 




Using the compound of Example 225, step I, and using 3-methylbutylamine, 
affords the title compound. j 
73% yield. 

'H NMR (CDjOD, 200 MHz) 5: 8.57 (dd, J = 2.4, 0.8 Hz, IH), 8.28 (dd, J = 8.1, 2.4 Hz, 
1 H\. 7.54 (d, J = 2.2 Hz. 1 H). 7.36 (dd, 1 
J = 8.3, 1 .9 Hz, 1 H), 7.22 (d. J = 8.1 Hz, IH), 7.06 (dd, J = 8.9, 0.8 Hz, 1 H), 3.'p8 (s, 
2H), 2.62 (t, J - 7.8 Hz, 2H), 1 .63 (hep. J = 6.7 Hz, 1 H), 1 .49-1 .38 (m, 2H), 0.91 (d, J = 
6.4 Hz, 6H). 

'•^CNMR (CDjOD, 300 MHz) 5: 167.2. 163.9. 147.2, 146.3, 138.4, 137.6, 129. 
123.9,122.6,109.1. 
MS (APCI): (M''+ 1)348.1 



.127.1. 
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Example 230 

Synthesis of 6-[2-Ethoxy-4-(3-niethyl-butylainino-Tnethyl)-phenoxy]nicotinamide 




Using the compound of example 224, step 1, and using 3-methoxybutylamine, the 
title compound is prepared by reductive amination as described previously 
76% yield. 

'H NMR (CD3OD, 200 MHz) 5: 8.55 (d, 7 = 1 .9 Hz, IH), 8.12 (dd, 
J = 8.3, 2.1 Hz, IH), 7.10-6.90 (m, 4H), 6.25 (s, 2H), 3.96 (q, J = 7.0 Hz, 2H), 3.77 (s, 
2H), 2.69.2.62 (m, 2H), 1.70-1 .53 (m, IH), 1 .45-1 .35 (m, 2H), 1 .1 1 (t, J = 7.0 Hz, 3H), 
0.88(d,^ = 6.7Hz,6H). 

"CNMR(CDjOD, 300 MHz) 6: 166.4, 165.0, 149.7, 146.1, 140.1, 138.1, 138.0, 122.8, 
121.5, 119.5, 112.9, 109.4,63.3,53.0,46.8,38.2,25.2.21.7, 13.6. 
MS (Electrospray): (M*+ 1 ) 358.1 

Example 231 

Synthesis of 6-{4-[2-Cyclopentyl-ethy]aniino)-methyl]-2-methyl-phenoxy}-nicotinamtde 




Using the compound of Example 220. step 1 and 2-cyclopentylethylamine, the 
title compound is prepared by reductive amination. 
78% yield. 

'H NMR (CD3OD, 200 MHz) 5: 8.60 (dd. J = 2.4, 0.5 Hz, IH), 8.24 (dd,7 = 8.6, 2.4 Hz, 
IH), 7.29-7.20 (m, 2H), 7.01 (d, J = 8.1 Hz. IH), 6.94 (dd, J = 8.9, 0.8 Hz, IH), 3,74 (s, 
2H). 2.65-2.57 (m, 2H), 2. 1 2 (s, 3H), 1 .85-1 .68 (m, 4H), 1 .66-1 .50 (ra, 7H). 
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"CMMR (CD3OD, 300 MHz) 5: 170.1, 167.4, 152.6, 149.3, 141.3, 138.5, 133.2! 132^2, 
129.0, 126.2, 123.3, 111.6.54.3,39.8.37.2,34.2,26.5, 16.8. 
MS (APCI): (M*+l) 354,5 

Example 232 

Synthesis of 6-{4-[2-Cyc]opent>']-ethylamino)-meUiy]]-2-fluoro-phenoxy}-nicotinamide 

i 

P ! 

I 




Reductive amination of 2-cyclopentylethylamine and the compound of Example 
223, step 1 , affords the title compound. j 
84% yield. | 
'H NMR (CDjOD, 200 MHz) 5: 8.57 (dd, J = 2.4, 0.8 Hz, IH), 8.27 (dd, J = 8.6,|2.4 Hz, 
IH). 7.30-7.17 (m, 3H), 7.08 (6d,J = 8.6, 0.5 Hz, IH), 3.77 (s, 2H), 2.65-2.57 (m, 2H), 
1.90-1.71 (m, 4H), 1.63-1 .52 (m, 8H). | 
'^CNMR (CD3OD, 300 MHz) 5: 168.6, 165.3, 154.9 (d, '7cf= 246.5), 147.6, 139l8, 139.7 
(d.VcF= 13.0), 139.3 (d, VcF=6.0), 125.4, 124.9 (d, ^Jcf= 3.4), 123.9, 1 1 6.7 (d, -Jcf= 
1 8.6), 1 10.3, 52.6, 38.4. 35.9, 32.7. 25.1 . 
MS (APCI): fM*+l) 358.2 



Example 233 | 

j 

Synthesis of 6-{2-Chloro-4-(2-Cyclopentyl-ethy]amino)-methyl] -phenoxy}-nicotinamide 

O 




0 N 



Title compound is prepared by 
reductive amination of 2-cyclopenty]anoine and the compound of Example 225, step 1 . 
.67% yield. 
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'H miR (CDjOD, 200 MHz) 5: 8.57 (dd, J = 2.7, 0.8 Hz, IH), 8.27 (dd,.J = 8.6, 2.4 Hz, 
IH), 7.53 (d, J = 1.9 Hz, IH), 7.39-7.19 (m, 2H), 7.05 (dd, J = 8.6, 0.8 Hz, IH), 3.76 {s, 
2H), 2.69-2.57 (m, 2H), 1.80-1.74 (m, 5H), 1.61-1.54 (m, SH). 

'^C NMR (CD3OD, 300 MHz) 5: 167.2, 164.0, 147.2, 146.3, 138.4, 137.7, 129.1, 127.1, 
125.8, 123.9, 122.6, 109.1,51.0,37.0, 34.5,31.3,31.3,23.7. 



Example 234 

Syntliesis of 6-{4-[2-Cyclopentyl-ethylaniino)-methyl]-2-ethoxy-phenoxy}-nicotinamide 




Reductive amination of 2- 
cyclopentylamine and the compound of Example 224, step 1 affords the title compound 
91% yield. 

'H NMR (CDjOD, 200 MHz) 8: 8.57 (dd, J = 2.7, 0.8 Hz, IH), 8.23 (dd, J = 8.6, 2.4 Hz, 
1 H), 7. ] 4-7. 1 0 (m, 2H), 7.0] (d, J = 1 .9 Hz, 1 H), 6.94 (dd, J = 8.6, 0.3 Hz, 1 H), 3.99 (q, 
J = 7.3 Hz, 2H), 3.S3 (s. 2H), 2.73-2.65 {m, 2H), 1.8M.76 {m, 4H), 1.65-1.54 (m, 7H), 
1.11 (t,J = 7.0Hz. 3Hj. 

'^C NMR (CD?OD, 300 MHz) 5: 167.3, 164.9, 149.8, 146.2, 140.4, 138.1, 136.6, 123.3. 
121.2, 119.8, 113.1, 108.7,63.0.51.8,37.0,34.3,31.3,23.7, 12.6. 
MS (APCI): (M*+0 384.2. 
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Example 235 J 

Synthesis of 6-{2-Mcthyl-4-[2-lhiophen-2-yl-ethylainino)-niethyl]-phenoxy}- 
-S O I 




nicotinamide 

Reductive amination of 2-thiophen-2-y]-ethylaniine and the compound of 
Example 222, step 1 affords the title compound following the procedure of example 222, 
step 2. . . . j 

30% yield. j " 

NMR (CD3OD, 300 MHz) 5: 8.62 (d, J = 2.2 Hz, IH), 8.26 (dd, j 
J = S.7, 2.4 Hz, IH), 7.28-7.21 (m, 3H), 7.03-6.87 (m, 4H), 3.78 (s, 2H), 3 J0-i.05 (m, " 
2H),2.90(t.^ = 7.] Hz,3H),2.13(s,3H). | 
'^C NMR (CD3OD, 300 MHz) 8: 168.2, 165.5, 150.7, 147.4, 141.7, 139.4, 13617, 131.2, 
130.2, 127.1, 126.4, 126.2, 124.7, 124.3, 123.1, 121.4, 109.6, 52.1, 50.0,29.2, 14.9. 
MS (APCI):(M*+1) 368.1. j 

i ■ 

Example 236 j 

Synthesis of 6-(4-{I2-(3-Fluoro-phenyl)-ethylamino]-methyl}-2-niethyl.nh[enoxy)- . 

! 

nicotinamide j 

j 

F i 




Tlie compound of example 222, step 1 is reduciively aminated with 2-(3-fluoro-phenyl)- 
ethylamine following the procedure of example 222, step 2 to afford the title compound. 
55% yield. ( 
'H NMR (CD?OD, 200 MHz) 8: 8.60 (d. J = 2.4 Hz, IH), 8.24 (dd. 
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J = 8.6, 2.4 Hz, IH), 7.33-7.1 8 (m, 3H), 7.04-6.87 (m, 5H), 3.76 (s, 2H), 2.84 (s, 4H), 
2.10 (s,3H). 

"CNMR (CD3OD, 300 MHz) 5: 167.3, 164.6, 162.0 (d, Vcf= 242.7), 149.8, 146.5, 141.6 
(d, Vc.F= 7.4), 138.5, 135.7, 130.3, 129.4, 128,8 (d, Vcf= 8.3), 126.2, 123.4, 123.2 (d, 
VcF= 2.8), 120.5, 1 14.0 (d, "^Jci^ 20.8). 1 1 1.5 (d, Vcf= 21.1), 108.8, 51.3, 48.6, 34.0 (d, 
VcF= 1.4), 14.0. 
MS (APCI):(M^+1) 380.2. 

Example 237 

Synthesis of 6-{2-Methyl-4-f(2-o-tolyl-ethylamino')-melhyl]-phenoxy}-nicnfiT!amirip 




The titled compound results from the reductive aminatich reaction of the 
compound of example 222, step 1 and 2-o-tolyl-ethylamine following the procedure of 
example 222, step 2. 
78%>'ield. 

'H NMR (CDjOD, 300 MHz) 5: 8.62 (dd. ^ = 1.6. 0.6 H?., IH), 8.25 (dd, J = 8.9, 2.6 Hz, 
]H), 7.27-7.09 (m, 6H), 7.01 (d, J = 8.3 Hz, IH), 6.94 (dd, J = 8.7, 1.0 Hz, IH), 3.78 (s, 
2H), 2.88-2.77 (m, 4H), 2.30 (s, 3H), 2.12 (s, 3H). 

'^C MMR (CD?OD, 300 MHz) 5: 167.3. 164.6, 149.8, 146.5, 138.5, 136.6, 135.7, 134.8, 
130.3. 129.4. 128.9, 127.9, 126.1, 125.0, 124.7, 123.4, 120.5, 108.7,51.3,31.7, 17.0, 
14.0. 

MS {APC]):(MV1) 376.1 
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Example 238 

Synthesis of 6-{4-[(3,3-Dimethyl-butylamino)-methyl]-2-methyl-phenoxy.}-njc_otinamide 

0 




O N 

The reaction of the compound of 
Example 222, step 1 and 3,3-dimethy]-butylamine following the procedure pf example 
222, step 2 affords the title compound. [ 

61% yield. ! 

, i . . 

'H NMR (CD3OD, 200 MHz) 5: 8.60 (dd, J = 2.4, 0.5 Hz, IH), 8.24 (dd,7 = 8.9, 2.7 Hz, 

IH), 7.29-7.21 (m, 2H). 7.01 (d, J = 8.1 Hz, IH), 6.93 (dd, J = 8.9, 0.8 Hz, IH), 3.74 (s, 

2H),2.67-2.59 (m,2H),2.12(s,3H), 1.51-1.43 (m,2H), 0.92 (s,9H). j 

'^C NMR (CD3OD, 300 MHz) 5: 168.2, 165.5, 150.7, 147.5, 139.4, 136.7, 13jl.3, 130.3, 

127.1. 124.32, 121.4, 109.6,52.6,44.7,42.7, 29.1,28.5, 14.9. 

Example 239 | 
Synthesis of 6-(4-{[2-(3-Chloro-phenyl)-ethylamino3-methyl}-2-methyl-phenoxy)- 

nicotinamide I 

CI i 




O N 

I 

The reaction of the compound 
of Example 222, siep 1 and 3-chloro-phenethylamine affords the title compound 
following the procedure of example 222, step 2. j 
55% yield. . j 

'H NMR (CDjOD, 200 MHz) 5: 8.60 (dd,.; = 2.7, 0.8 Hz, 1H),.8.24 (dd, Jj= 8.6, 2.4 Hz,. 
IH), 7.31-7.1 1 (m, 7H), 7.00 (d. J = 8.3 Hz, IH), 6.94 (dd, J = 8.9, 0.8 Hz] IH), 3.76 (s. 
2H), 2.83 (s,4H), 2.12 (s,3H). 
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'^CNMR (CD3OD, 300 MHz) 5: 167.3. 164.6, 149.8, 146.5, 141.2, 138.5, 135.8, 132.9, 
130.3, 129,4, 128.6, 127.4, 126.2, 125.8, 125.0, 123.4, 120.5, 108.7, 51.3,48.6, 34.0, 
14.0. 

MS(APCI): (M*+l) 396.1 

Example 240 

Synthesis of 6-(4-Butylaminomelhyl-2-methyl-phenoxy)-nicotinamide 

O 




The reductive amination of the compound of Example 222, step 1 and butylamine 
following the procedure of example 222, step 2, affords the title compound 
56% yield. 

'H NMR (CD3OD, 200 MHz) 5: 8.61 (dd, J = 2.7, 0.8 Hz, IH), 8.25 (dd, J = 8.9, 2.7 Hz, 
IH), 7.29-7.20 (m, 2H), 7.00 {dj = 8.3 Hz, IH), 6.93 (dd, J = 8.9, 0.8 Hz, IH), 3.73 (s, 
2H), 2.63-2.55 (m, 2H), 2.12 (s, 3H), 1.65-1.46 (m, 2H), 1.41-1.24 (m,2H), 0.93 (t, J = 
7.3 Hz, 3H). 

'^CNMR (CD3OD, 300 MH?) 5: 167.3, 164.6, 149.8. 1446.5, 138.4, 135.9, 130.3, 129.3, 
126.2, 12J.4, 120.4, 108.7, 5i.5, 30.2, 19.2, 14.0, 12.0. 
MS(APCI): (M^+l) 314.2 
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Example 241 ! 

Synthesis of 6-(2-Methyl-4-{[methyl-(3-niethy]-butyl)-amino)-methyl}-ph 

■0 . i 



nicotinamide 




A solution of 



Example 227 (1 .0 equiv) in MeOH (0.2 M solution) was treated with formaldehyde (5 
equiv) and stiiTed at room temperature (r.t.) for 2 hours. Sodium Borohydride jvas added 
and stirred at r.t. overnight. The solvent was removed under vacuum and crude residue 
was purified by silica gel chromatography using the appropriate eluent (tipically mixtures 
CHCI3/E1OH 7%/NH40H 0.7 %) to afford the title compound as a solid. I 
20% yield. | 

NMR (CD3OD, 200 MHz) 5: 8.61 (dd, J = 2.7, 0.8 Hz, IH), 8.25 (dd, J ={8.6, 2.4 Hz, 
IH), 7.28-7,19 (m, 2H), 7.01 (d, J = 8.3 Hz, IH), 6.95 (dd,y = 8.6, 0.8 Hz, 1 jl), 3.53 (s, 
2H), 2.48-2.41 (m, 2H), 2.23 (s, 3H),2.13 (s, 3H), 1.66-1.53 (m, IH), 1.5]-1.|I0 (m, 2H), 
0.91 (d,J = 6.2Hz,6H). I 
^^CNMR(CD3OD,200MHz)5: 167.3, 164.6, 150.0, 146.5, 138.5, 134.2, 131.4, 129.2, 
127.3. 123.4, 120.3, 108.8,60.1,54.3,39.95.34,5,25.4,20.7, 13.9. j 
MS (APCI):fMVl) 342.2 i 
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Example 242 

Synthesis of 6-{2-MethyW-[(3netbyl-phenethyl-amino)-methyl]-phenoxy}-n3cbtinain * 




O N 

. V. ' N-methyl-phenethylamine 
when reacted with the compound of Example 220, step 1 follo^dng the procedure of " 
example 222, step 2 affords the title compound, 
>!7% yield. '.*•'., 

'H NMR (CDsOD. 200 MHz) 5: 8.62-8.59 (m, IH), 8.25 (dd, .7 = 8.9, 2.7 Hz, IH), 7.29- 
7.10 (m, 7H), 6.95 (dd, j'= 11.0, 8.3 Hz, IH), 6.92 (d, J = 8.6 Hz, IH), 3.56 (s, IH), ' 
2.87-2.77 (m,2H), 2.71-2.60 (m, 2H), 2,30 (s, 3H), 2.10 (s, 3H), 
"C NMR (CD3OD, 300 MHz) 6: 167.2, 164.6, 150.0,. 146.5, 139.0, 138.5, 134.2, 131.3, 
129.2, 127.4, 127.2, 127:0, 124.7, 123.4, 123.1. 120.3, 108.8, 59.8,57.6,39.9, 31.8, 14.0. 
MS (APCI): (MM) 376.2 • . 
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Example 243 j 
Synthesis of 3-Fluoro-4-[4-(phenethylamino-methyl)-phenoxy]-benzamjde 




Step 1 

Synthesis of 3-F]uoro-4-(4-fomiyl-phenoxy)-ben2onitrile 




Basic displacement reaction of 4-hydroxy benzaldehyde and 3,4 difluorobenzpnitrile 

using potassium carbonate in anhydrous DMF at reflux temperatures affords the above 

I 

compound. I 
32% Yield j . 

*H N]VIR (CDCI3, 200 MHz) 5: 9.92 (s, IH), 7.95 (d, J = 8.8 Hz, 2H), 7.76 (dd, J = 10.2, 
1 .8 Hz, IH), 7.64-7.58 (m, IH), 7.34 (d, J - 8.4 Hz. IH), 7.18 (d,^ = 8.8 Hzj 2H). 
MS (APCI):(M*- 1)240.0. 
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Step 2 

Synthesis of 3-Fluoro-4-(4-formyl-phenoxy)-ben2amide 




O 



F 



Hydrolysis of the compound of step 1 using 
hydrogen peroxide and potassium carbonate in DMSO as described previously afford the 
above compound in 99% yield. 

'HNMR (CD3OD, 200 MHz) 6: 9.89 (s, IH), 7.94-7.89 (m. 2H\ (ni, 2K), 7.32- 

7.23 (m, IH), 7.12 (d, J = 8.8 Hz, 2H). 
MS (APCI): (M*+l)260.1 

Step 3 

The reaction of phenethylamine and the compound of Example 243, step 2 under 
reductive amination conditions affords the title compound. 
47% yield. 

'H NMR (CD3OD, 200 MHz) 5: 1 1 .68 (dd,J= 1 1.5, 2.0 Hz, IH), 1 l.i52 (ddd, J = 8.5. 

I, 8, 1.0 Hz, IH), 1 1.03-10.74 (m, 7H), 10.61-10.47 (m, 3H), 5.65 (s, 2H), 4.25 (s, 4H). 
''CNMR(CD3OD,300MHz)5: 167.8. 154.4, 152.2(d, Vcf= 247.0), 146.4(d, Vcf= 

II. 4), 138.6, 134.1, 128.9, 128.8, 127.3, 127.2, 124.9, 123.2 (d, ^,;cf= 3.7), 1 1 8.8, 1 1 6.9. 
1 1 5.2 (d, VcF= 19.7), 51 .2, 49.0, 34.2. 
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Example 244 

Sy-nthesis of 3'Chloro-4-[4-(phenethyIamino-methyl)-phenoxy]-ben2amide 




Step ] 

Synthesis of 3-Chloro-4-(4-formyl-phenoxy)-benzonitrile 

Q 




The above compound is prepared by nucleophilic displacement reaction of 4-h^droxy 
benzaldehyde and 3-chloro-4-fluoroben2onitrile under basic conditions as described in 
Example 243, step 1 .9 1 % yield. 

NMR (CDCI3, 200 MHz) 5: 9.96. (s, IH), 7.91 fdd. J = 6.9. 2.2 Hz, 2H), 1.1^9 (d, J = 
1.8 Hz, IH), 7.56 (dd, J = 8.4, 2.2 Hz, IH), 7.11-7.07 (m, 2H). 
MS (Electrospray): (M''^-i)258.0 



Step 2 

Synthesis of 3-Ch]oro-4-(4-formyl-phenoxy)-benzamide 
0 Q 




99% Yield. 

^H NMR (CD3OD, 200 MHz) 5: 9.96 (s, IH). S.OO (d, J = 2.1 Hz, IH), 7.89 (d 
Hz, 2H), 7.73 (s, ]H), 7.15 (d, 7 = 8.6 Hz, IH), 7.06 (d,7 = 8.6 Hz, 2H). 
MS(APCI):(M>1)276.0 



,•7 = 8.9 
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Step 3 

The reductive amination reaction of the coiBpound of Example 242, step 2 (as 
described above) with phenethyl amine affords the title compound. 
48% yield. 

NMR (CD3OD, 200 MHz) 6: 8.04 {d,J = 2.1 Hz, IH), 7.77 (dd, 
J = 8.6, 2.4 Hz, IH), 7.38-7.] 8 (m, 7H), 7.00-6.93 (m, 3H), 3.S0 (s, 2H), 2.85 (s, 4H). 
'^CNMR (CD3OD,200MHz)5: 170.5, 157.5, 157.0, 141.2, 136.7, 132.0, 131.9, 131.5, 
130.1, 130.0, 129.3, 127.8, 126.4, 120.4, 53.9, 51.7, 36.8. 
MS(APCI):(M*+1)381.2 

Example 245 

Synthesis of 2-Chloro-4-[4-(phenethylamino-niethyl)-phenoxy]-benzamide 




Step 1 

Synthesis of 2-Chloro-4-(4-formyl-phenoxy)-benzonitrile 




4-Hydroxy benzaldehyde (1 equiv), 2"Chloro-4-fluorobenzonitrile (1 equiv) and 
K2CO3 (2.5 equiv) in anhydrous DMF (0.2 M) were heated at HOT under nitrogen 
during 1 hour (the reaction can be monitored by tic). After cooling down to room 
temperature., the reaction mixture was poured into water and extracted with ethyl acetate 
(3x50 mL). The combined organic layer was dried over >Ja2S04, filtered and concentrated 
under vacuum (toluene was added to aid DMF evaporation). The crude mixture was 
purified by flash cliromatography using hexanes/ethyl acetate (4:1) as eluent. 
84% yield. 
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'H NMR (CDCI3, 200 MHz) 6: 9.99 (s, 1 H), 7.94 (d, J = 8.4 Hz, 2H), 7.65 (d, J, = 8.4 Hz, 
]H),7.]9(s, lH),7.]5-7.]3(ni,2H),6.99(dd,J= 8.4,2.2H2, IH). ' 
MS(Electrospray): (MVi)258.1. i . 

I 

I 

I . 

Step 2 

Syntliesis of 2-Chloro-4-(4-fonDyl-phenoxy)-benzamide 

O 




I 



O ^ CI 

A solution of 2-chloro-4-(4-formylphenoxy)benzonitri]e(l .0 equiv) in DMSO (0.2 

M solution) was treated with K2CO3 ( 0^5 equiv) and 33% H2O2. After 12 h, the i-eaclion 

mixture was poured into H2O and extracted with ethyl acetate. The combined or'eanic 

1" 

layers were washed twice with water and brine. After drying the extracts over magnesium 
sulfate and evaporation under vacuum, the crude product was purified by silica gel 
chromatography using the apiTopriate eluent (typically mixtures of hexanes/ethyl acetate) 
to afford the title compound as a solid. 
99% Yield 

'H NMR (CD3OD, 200 MHz) 5: 9.92 (s, IH), 7.97-7.92 (m, 2H), 7.57 (d, J = 8.4 Hz, 
IH), 7.19-7.15 (m. 3H), 7.07 (dd, J= 8.4, 2.2 Hz, IH). 
MS (Electrospray): (M*+l )276.0. 

Step 3 

Reacting phenethylamine with the compound of Example 245, step 2 under reductive 
amination conditions (described previously) affords the title compound. 
34% yield. . 

'H NMR (CD30D, 200 MHz) 5: 6. 1 2 (d, J = 8.6 Hz, I H), 5.99 (d, ; 
J = 8.6 Hz, 2H). 5.88-5.79 (m, 5H), 5.66-5.51 (m. 4H). 2.42 (s, 2H), 1.46 (s, 4H)! 
'^CNMR (CDjOD. 300 MHz) 5: 170.6, 159.8, 155.1, 139.5, 135.3, 132.1, 130.5.1130.3. 
128.5, 128.4, 126.2, 119.8, 118.9, 116.1,52.2,50.1.35.2. j 
MS (APCI); (M''+]) 380.9. ! 
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Example 246 

SjTithesis of3-F]uoro-4-{2-methyl-4-[(3-methyl-butylaraino)-methyl]-phenoxy}- 

benzamide 




38% yield. 

'HNMR (CDCb, 300 MHz) 5: 9.95 (s, ]H),7.83 (s, 1H),7.71 (dd,J = 8.3, 1.6 Hz, IH), 
7.53 (dd, J = 9.9, 1.9 Hz, IH), 7.47-7.43 (m, IH), 7.02 (t, J = 8.3 Hz, IH), 6.93 (d, J = 8.3 
Hz, lH),2.37(s, 3H). 

'^CNMR (CDClj, 300 MHz) 5: 189.9. 157.4, 152.0 (d, 'Jcf= 252.1), 146.9 (d, ^Jcf= 
11.0), 132.2, 132.0, )29.C, 128.7, 128.6, 120.3, 120.0, 119.9 (d. Vcf= 1.4), 116.7, 116.3 
(d, ^^CF= 2.3), 107.1 (d, -Jcr= 8.1), 15.0. 

Slep 2 

Synthesis of 3-Fluoro-4-(4-formyl-2-niethyl-phenoxy)-benzamide 
O Q 




88% yield. 
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'H NMR (CD3OD, 200 MHz) 5: 9.87 (s. IH), 7.84-7.82 (m, 2H), 7.77-7.68 (m, 2H), 7.14 
(t,J = 8.0H2, lH),6.S7(d,J = 8.4Hz, lH),2.37(s,3H). ! 
MS (ElectTOspray);(M*+ 1)274.0 1 



Step 3 ' 

i 

The reaction of 3-methylbutyIamme and the compound of Example 246; step 2 
under reductive amination conditions affords the title compound. 
68% Yield 

NMR (CD3OD, 200 MHz) 6: 7.76 (dd, J = 1 1 .6, 1 .6 Hz, IH), 7.61 (d, J = s'l Hz, IH), 
7.29 (s, IH), 7. ] 9 (d, 7=7.8 Hz, IH). 6.89-6.75 (j^, 2H),3.7( (s, 2H), 2.64-2.56 (m, 2HX 
2.21 (s,3H), 1.68-L51 (m, IH), 1.48-1.37 (m, 2H), 0.90 (d, J = 6.5 Hz, 6H). 
'^.CNMR (CD3OD, 200 MHz) 5: 167.2, 150,8 (d, Vcr= 245.8), 150.9, 146.6 Vcf= ■ 
11), 134.5, 130.0, 127.6, 127.2 (d, ^Jcf= 5.5), 125.7, 122.5 (d, 'Vcf- 3.1).l]7.2j 1 16.0, 
114.4 (d, VcF= 19.6), 50.9, 45.2, 36.4, 24.5, 20.0, 13.0. 1 



MS fEleclrospray): (M*+l) 345.4. 



Example 247 

4-(4:Ben2ylaniinojT)ethy]phenoxy)-ben2amide 

o 




Step ] 

4-(4-Fomiyl-phenoxy)-ben2onitrile 




Combine 4-fluoroben2on)trile (3,96 g, 32.7 mmol), 4-hydroxybenza]dehyde (3.99 
g, 32,7 mmol), dimethyl acetamide (1 00 mL), and potassium carbonate (6.8 g, 49 mmol), 
stir, and heat to 130 ^C. After 18 h, coo) to ambient temperature, partially remove the 
solvent in vacuo, and dilute with 1 00 mL of water. Extract the aqueous soluli'on with 
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diethyl ether (3 x 150 mL), wash the organic phase with water (2 x 100 mL), and brine 
(100 mL). Dry the organic phase over magnesium sulfate, filter, and concentrate under 
vacuum. Purify via a Biotage Flash 40L system, using a gradient: 5:95 hexanes/ethyl 
acetate to 50:50 hexanes/eihyl acetate to give the title compound (3.6 g, 49%) as a white 
solid: NMR (chloroform-d): 9.95 (s, IH), 7.92 (d, 2H), 7.68 (d, 2 H), 7.14 (m, 4H). 



Step 2 

4-(4-Formyl-phenoxy)-ben2amide 
0 O 




Combine 4-(4-Foi7nyl-phenoxy)-ben2onitrile (3.6 g, 16.1 mmol), 
dimethyl sufoxide (25 mL), potassium carbonate (2.1 g, 15.2 mmol), and 3 mL of 30% 
hydrogen peroxide solution. Stir 1 8 h at ambient temperature. Dilute with 1 00 mL of 
water, extract witli ethyl acetate (3 x 1 00 mL). Wash the organic phase with 1 00 mL of 
water, and 50 mL of brine. Dry the organic phase over sodium sulfate, filter, and 
concentrate under vacuum. Purify via aBiotage Flash 40L system using 75:25 
hexanes/ethyl acetate as eluiing solvent to give 3.0 g (77%) of the title compound: 
NMR fchlorofomvd): 9.95 (s, IH), 7.88 (m, 4H), 7.12 (m, 4 H), 5.29-5.14 (br m, 2 H). 

Step 3 

Combine 4-(4-Formyl-phenoxy)-benzamide from Example 247, step 2 (0.1 g, .41 
mmol), benzylamine (0.040 g, 0.38 mmol), 4 A molecular sieves (1 g) in methanol (5 
mL), and stir for 1 8 h at ambient temperature. Add sodium borohydride (0.058 g, 1 .52 
jnmol), agitate 66 h at ambient temperature. Filter through a 5 g SCX column, eluting first 
with 1:1 dichloromethane/methanol. Discard the first washings, then elute with 1:1 
dichloromethane/2 M ammonia in methanol. Collect the eluants and concentrate in vacuo. 
Purify by Chromatotron, on a 2 mm silica plate, eluting with 90:10:1 
dichloromethane/ethanol/ammonium hydroxide to afford the title compound (0.058 g, 
46%): mass spectrum (ion spray): na/z = 333.06 (M+1); NMR (DMSO-de): 7.82 (m, 
3H), 7.39-7.18 (m, 8H), 7.02-6.97 (m, 4H), 3.67-3.66 (2s, 4H). 
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Example 248 
4-(4-Phenethylaminomethylphenoxy)-ben2amide 




Combine 4-(4-Formyl-phenoxy)-ben2amide (from Example 247, step 2j(0.39 g, 
1 ,6 mmol). pheneihylamine (0.15 g, 1 .2 mmo]), 20 mL of methanol and 2 g of 3 A 
moleciilcr s'cvcs, and stir at o^nbient temperature imder nitrogen for 5 h. Add scdiuni 
borohydride (0. 1 8 4.8 mmol), and stir at ambient temperature for 1 8 h at ambient . 
temperature. Filter the reaction mixture tlirough Celite, and adsorb on silica gel*. Purify by 
Biotage Flash 40S, eluting with 95:5:0.5 chloroform/ethanol/ammonium hydrcjxide to 
afford 0.27 g (93%) of the title compound: mass spectrum (ion spray): m/z = 3j47.28 
(M+1); HPLC retention lime: 6.01 min (HPLC method in this experiment and subsequent 
experiments: 5:95-95:5 ACN/0.1% TFA in water over 1 0 minutes using a 15 cin Zorbax 
column, running at 1 mL/minute, ultraviolet detector set at 254 nM). 

Example 249 

6-[4-(Ben2ylamino-methyl)-phenoxy]-nicoTinaniidc 




Step 1 

6-(4-Formyl-phenoxy)-nicotinamide 

O p 




Combine 6-chloronicoiinamide (4.53 g, 28.9 mmol), 4-hydroxyben2aidehyde (3.5 

g. 28.9 mmol), potassium carbonate (6 g, 43.4 mmol), and dimethylformamide (200 mL). 

» 

I 

I 

I 

! 
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Heat the reaction mixture to 130 T under nitrogen, and stir for 1 8 h. Dilute the reaction 
mixture with 200 mL of water, exti-act with diethyl ether (4 x 100 mL) and dichloroethane 
(2 X 100 mL). Combine the organics, and dry over magnesium sulfate. Filter, and 
concentrate in vacuo. Adsorb the residue on silica, and purify by Biotage Flash 40L (elute 
with 50:50 hexanes/ethyl acetate to 100% ethyl acetate) to afford the title compound as a 
white solid (3.2 g, 46%): NMR (DMSO-dfi): 10.0 (s, IH), 8.59 (d, IH), 8.26-8.22 (dd, 
1 H), 7.98-7.95 (m, 2H), 7.10-7.07 (d, 1 H), 6.15-5.65 (br m, 2H). 

Step 2 

Combine 6'(4-Fonriyl-phenoxy)-nicotinamide (0.097 g, .4 mmol) in 5 mL of 
methanol with benzylamine (0.4 mmol), and 1 g of 3 A molecular sieves. Stir for 1 8 h, ■ 
Add sodium borohydride (0.076 g, 2 mmol). and stir for 1 8 h. Flush the reactions down 
through a 5 g SCX column, first wash with 1:1 chloroform/methanol, then collect washes 
with 1 :] chloroform/2 M ammonia in methanol. Adsorb the collected material on silica, 
then purify via a ISCO® Combiflash 16x system (use a 10 g silica cartridge, and elute 
with 98:2:.2 chloroform/ethanol/ammonium hydroxide, gradient to 90:10:1 
chloroform/ethanol/ammonium hydroxide). NMR (DMS0-d6): 8.58 (d, 1 H), 8.22 (m, 
1 H), 8.0 (s, 1 H), 7.46 (s, IH), 7.27-7.38 (m, 6 H), 7.20 (m, 1 H) 7.02-7.08 (m, 3 H), 
3.67-3.68 (d, 4 H). TLC Rf (90:10:1 chloroform/ethanol/ammonium hydroxide): 0.31. 

The following examples were synthesized tn a m«mner similar to Example 249: 

ExampleName mass HPLC % purity 

spec r.i.,mm 
(M+) 

250 6-(4-Ally]aminomethyl-phenoxy)- 284 3.87 99 
nicotinamide 

251 6- [4-[(4-Meihoxy-ben2ylamino)- 364 0.79 99 
meihylj-phenoxy) -nicotinamide 



.2004026305A1_IA> 



wo 2004/026305 



252 



253 



254 



255 



256 



257 



258 



259 



260 



261 
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6"{4-[(3-Trifliioromeihyl-benzy]aniino)-364 0.87 99 { 
methyl]-phenoxy}-n)cotinamide 

6-{4-[(2-Thiophen-2-y]-elhylamino)- 353 0.78 99 
methy]]-phenoxy] -nicotinamide 

I 

i 

6-{4-[(3-F]uoro-benzy]amino>methyl]- 351 0.78 99 I 
phenoxy) -nicotinamide j 

I 

6-(4- {[(Furan-2-ylmethyi )-ammoJ- 
methyl } -phenoxy)-nicotinamide 

6-(4- {[2-(3-Fluoro-phenyl)- 
ethylaminoj-meihyl } -phenoxy)- 
nicotinamide 

6-{4-[(4-Trif]uoromethoxy- 
benzylamino)-methyl]-phenoxyj- 
nicotinamide 

6-[4-(Phcnethyjamino-methyl)- 
phenoxy]-nicoTmamide 

6-(4.{[2.(3-Chloro-phenyl> 
elhylamino]-methyl}-plienoxy)- 
nicotinamide 

6-(4-{[2-{4-SulfamoYl-phenyl)- 
ethylamino]-methyl)-phenoxy)- 
nicotinamide 

6-{4-[(3-Phenyl-propylamino)-methyl]- 362 5.94 99j 
phenoxy } ^nicotinamide ! 

. i 

i 



324 0.74 100 



366 0.83 



lOOl 



418 0.89 99.^ 



348 5.87 



91.^ 



382 6 98,& 



.427 5.65 89 1 
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262 6-{4.[(3,3-Diphenyl-propylamino)- 438 6.23 . 98.7 
melhyl]-phenoxy} -nicotinamide 

263 6-{4-[(3,3-DTOethyl-butylamino)- 328 5.87 97.2. 
niethyl]-phenoxy } -nicotinamide 

264 6-(4-{[2-(2-Met]3oxy-pheny]> 378 5.91 98.9 
ethylamino]-methy] } -phenoxy)- 

nicotinamide 

2o5 b-|4-[(2-i:'henyiamino-ethyiajnino)- 363 5.87 99.2 
methyl]-phenoxy } -nicotinamide 

266 . 6-{4-[(2-Pheny]-propyIamino>methyl]- 362 5.94 98.4 

phenoxy} -nicotinamide 

267 6-{4-[(2-Pyridin-2-yl-ethylamino)- 349 5.49 98.5 
methyI]-phenoxy } -nicotinamide 

208 6-(4-{i2-{2-Chloro-phenyl)- 382 5.96 98.7 
ethylamino]-mctiiyl j -phenoxy)- 
nicotinamide 

269 6-H-[(2-Pyridin-3-yl-eihylamino)- 349 5.47 90,9 
methyl]-phenoxy) -nicotinamide 

270 6-{4-[(2,2-Dipheny]-ethylamino)- 424 6.16. 99 
methyl] -phenoxy } -nicotinamide 

271 6-{4-[(3-Methyl-buty]amino)-methyl]- 314 5,79 99 
phenoxy} -nicotinamide 
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272 6-{4-[(2-Cyclohexyl-eihylamino)- 354 6.05 96 
methylj-phenoxy } -nicotinamide 

273 6- {4-[(2-Methylsu]fany]-ethylamino)- 317 5.56 99.6 
methylj-phenoxy} -nicotinamide 



274 6-{4-[(6-Hydroxy>hexylamino)- 344 5.51 99.9 I 
methyl]-phenoxy } -nicotinamide 

275 6-{4-[(2-Dimethylamino-ethylammo> 315 5.4 99.9 
methyl]-phenoxy} -nicotinamide 

276 6-(4-Decylaminomethyl-phenoxy)- 384 6.37 98.7 
nicotinamide 



277 6-{4-[(2>Ethy]-hexy]amino)-melhyl3- 356 6.07 99.7 i 
phenoxy] -nicotinamide j 



278 6-(4-{[(Tetrahydro-fi3ran-2-ylmethyl)- 328 5.54 99.9 
amino]-methyl } -phenoxy)-nicotinamide 



279 6-{4-[(2-Pyrro]idin-l-yl-ethylamino)- 341 5.41 99.9 
methylj-phenoxy} -nicotinamide 

280. 6-(4-{f2.(]-Methyl-pyrrolidin-2-yl)- 356 5.42 99.8 

ethylamino]-methyl}-phenoxy)- j 
nicotinamide j 

281 6-(4-{[2-(]H-Imida2oM.yl)- 338 5.4 99.7 i 

ethylamino]-methyl] -phenoxy)- 1 
nicotinamide j 

I 

I 
I 

I 
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282 



6-(4- {[3-(2-Methyl-piperidiii- 1 -yl)- 

propylamino]-methyl}-phenoxy)- 

nicotinamide 



383 5.46 .99.9 



283 



6- {4-[(2-Diisopropylamino- 

elhy]amino)-methyl]-phenoxy}- 

nicotinamide 



371 



5.46 



99.9 



284 6-{4-[(2-CycIohex-l-enyI-ethylamino)- 352 5.93 99.6 
methy]]-phenoxy} -nicotinamide 

285 6-(4-Penlylaminomeihyl-phenoxy}" 313 5.94 98 
nicotinamide 

The following. examples were synthesized in a manner similar to Example 248: 
ExampleName mass spec HPLC r.t., % 



(M+) 



min 



purity 



286 



4--[4-[(4-Trifluoromethoxy-ben2ylamino)- 
methyl]-phenoxy}-ben2amide 



417 



1.02 



94 
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287 4-(4-{[2.(3-Chloro-phenyl)-ethylamino]- 381 • 0.95 ; 96.7 
methyl } -phenoxy)-benzamide 



288 4-{4-[(4-Trifluoromethyl-ben2y]amino)- 401 0.98 |93.4 

I 

methyl]-phenoxy}-benzamide j 



289 4-{4-[(4-F]uorO"benzylamino)-methyl]- 351 0.84 . 190 

phenoxyj-benzamide I 



290 4-(4-Peiitylaminomethy]-phenoxy)-ben2ainide 351 .0.84 .95.5 



I 

291 4-{4-[(2-Phenyl-propylamino)-methyl]- 361 6.11 97.6 

phenoxy}-ben2am)de | 



_2004026305A1_IA> 



wo 2004/U26305 



PCT/US2O03/026300 



163 



292 4.(4-{[2-{2-Chloro-phenyl)-ethylamino]- 381 6.09. 99.1 

methyl } -phenoxy)-benzamide 



293 4-(4-{[2-(2,4-Dichloro-phenyl)-ethy]amino]- 415 6.2 ' 99.9 
methyl } -phenoxy)-ben2amide 



294 4-(4-{[2-(4-Fluoro-phenyl)-ethylamino]- 365 6.02 99.8 

methyl ) -phenoxy)-benzamide 



295 4-(4-([2-(3-Fluoro-phenyl>ethylamhio]- 365 6.02 . 99.9 

methyl] -phenoxyVbeiizamide 



296 4-(4- {[2-(2-Fluoro-phenyI)-ethylamino]- 365 6.05 99.7 

metliyl } -phenoxy)-ben2amide 
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297 4-(4-{[2-(2,5-Dimethoxy-phenyl)-ethylamino]- 407 6.07 [ 99.3 
methyl }-phenoxy)-benzamide I 



298 4-(4-{[2-(2,6-Dichloro-phenyl)-ethylamino]- 415 6.2 j 99.8 
methyl} -phenoxy)-benzamide I 



300 4.-{4-[(2.2-Diphenyl-ethylaraino)-methy]]- 423 6.26 
phenoxy) -benzamide 



301 4-[4-(3-Phenyl-propylamino)-phenoxy]- 347 1.54 

benzamide 



299 4-{4-[(2-o-Tolyl-ethylamino)-methyl]- 361 6.11 j 99.6. 

phenoxy} -benzamide 



99.9 



93 
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302 4- {4-[(2-Cyclopentyl-ethylamino)-meihyl]- 339 6.13 97 
phenoxy } -benzamide 



303 4-{4>[(2,6-Dichloro-benzy]amino)-methyl]- 401 6.02 98.8 

phenoxy) -beiizamide 



Example 304 

Combine 4-(4-Formy]-phenoxy)-benzamide (from example 247, step 2)(.12 g, .5 
mmol) in 3 mL of methanol with Furan-2 •vl--iicthy limine (.024 g, .25 innicl), and .5 g of 
3 A molecular sieves. Stir tor ISh. Add to tirs :-".dium borohydride (0.046 g. !.25 mmol), 
stir for 1 8 h. Elute down through a 5 g SCX column, first wash with 1:1 
chloroform/methanol (discard these washes), then with 1:1 chloroform/2 N NH3 in 
MeOH. with the washings being collected. Adsorb on silica gel, purify by ISCO® 1 OOg 
(10 g sihca column) and elute with 95:5:0.5 chloroform/ethanol/ammonium hydroxide to 
afford 34 mg of product. TLC Rf (95:5:0.5 chloroform/ethanol/ammojiium hydroxide): 
0.25, *H NMR (DMS0-d6): 7.86 (d, 4 H), 7.54 (s, 1 H), 7.36 (d, 2 H), 7,27 (s, 1 H), 7.0 
(m, 4 H). 6.37 (s, 1 H), 6.24 (s, 1 H), 3.66 (s, 2 H). 3.64 (s, 2 H). 
The following examples were sjoithesized in a manner similar to Example 304 
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Example 



305 



Name 



306 



307 



308 



mass HPLC % purity 
i 

spec r.t., mil) ! 



(M+) 
416 



6-(4'{[2-(3,4.Dichloro-phenyI)- 
eihyiamino] -meihyl } -phenoxy)- 
nicotinamide 
6.(4- { [2-(2 -Ethoxy-phenyl V 
ethylamino]-methyl} -phenoxyV 
nicolinamide 
6-; {4-[(2-o-To]y]-ethylamino)-methyl]- 362 
phenoxy } -nicotinamide 



6-(4- {[2.(2-Phenoxy-phenyl)- 
ethylai nino]-methyl } -phenoxy)- 
nicotinamide 



6.06 99.4 



392 6.04 99.3 



5.95 99.6 



440 6.19 94.7 
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Example 309 

6-{4-[(2-Cyclopenty]-ethy]amino)-methyl]-phenoxy}-nicotinamide 




Combine 6-(4-formy]-phenoxy)-njcotinamide (0.61 g, 2.54 mmol) w 
Cyclbpentyl-ethyl amine (0.38 g, 3.3 mmol), 2 g of 3 A .molecular sieves, and 10 mL of 
methanol. Stir for 1 8 h under m'trbgen. Add sodium borohydride (.5 g, 13.2 mmol), and 
stir for 24 h. Filter through Celite, remove the solvent in vacuo. Partition the residue 
between water (50 mL) and ethyl acelaie (1 OO.mL). Dry the organic phase (sodium 
sulfate), filter, and concentrate in vacuo. Adsorb on silica, and purify on an ISCO® lOOg 
system (eluting with 95:5:.5 to 90:10:1 chloroform/ethanol/ammonium hydroxide) to 
afford 0.45 g of product. HPLC retention time: 5.93 min (98.7% purity), ESMS (M+): 
340. 

General Procedures and Intermediates 
General procedure for NucIeophilic Aromatic Substitutions 

Dissolve the corresponding aldehyde (1 equiv). 6-chloronicotinonitrile (1 equiv) and 
K2CO3 (2.5 equiv) in anhydrous DMF (0.2 M) and heat at about 1 1 0 "^C under nitrogen 
foy about j hour (the reaction can be monitored by tic). After cooling down to room 
temperature, tlic*. reaction mixture is poured into water and extracted with ethyl acetate 
(3x50 mL). The combined organic layer is dried over Na2S04, filtered and concentrated 
under vacuum (toluene may be added to aid DMF evaporation). The crude mixture is 
purified by flash chromatography using hexanes/ethyl acetate (4:1) as eluant. 



BNSOOCID <W Q 2 00402630SA1_IA> 



wo 2004/026305 



PCTAJS2003/026300 



168 



6-(2-Ethoxy-4-foi-myl-phenoxy)nicotinonitrile 




90% yield. : . 

'H N'MR (CHCIv.'^i) 5: 9.95 fs, IH, CHO), S.37 (dd, IH^ .7 = 9.6, 0.7 Hz), TOQ (dd, !H, J 
= 8.8, 2.6 Hz), 7.50-7.33 (ra, 2H), 7.32 (m, IH), 7.10 (dd, IH, J = 8.8. 0.7 Hz), |l.03 (q, 
2H,J = 7.0H2), 1.14(i,3H,y= 7.0Hz). . ! 
'^CNMR (CHCM5) 5: 190.9, 164.9, 151.3, 151.7, 146.8, 142.1, 135.0, 124.8, 123.1, ' 
116.6,112.0,111.6,104.3,64.4,14.3. 



H 





CN 



0-^N 



6-(2 ,6-Dimet hyl -4 - fonnyl-pbenoxy) ni cotinonitrile 
88% yield. 

'HNMR (CHClj-^^3) 5: 9.93 (s, IH, CHO), 8.37 (dd, IH, J = 2.4. 0.7 Hz), 7.92 (dd jH, J 
= 8.8, 2.4 Hz). 7.64 (s, 2H), 7.09 (dd, m,J = 8.8, 0.7 Hz). 2.14 (s, 6H). | 
'^CNMR (CHCIj-i/j) 5: 191.3, 164.2, 154.4, 152.2, 142.5, 134.0, 132.0, 130.4, 116.5, 
111.1,104.3,16.4. 



6-(5-Methoxy-4-fomiy]-phenoxy) nicotinonitrile 
12% Yield. . 




BNSOOCIO <WO 2Q04026305A1JA> 



wo 2004/026305 



PCT/US2003/026300 



• 169 

'H NMR {CUCh'dz) 5: 10.38 (s. IH, CHO), 8.44 (dd, IH, J = 2.7, 0.7 Hz), 7.92 (dd, IH, 
J = 2,7, 8.8 Hz), 7.84 (d, IH,./ = 8.8 Hz), 7.05 (dd, IH, J = 8.8, 0.7 Hz), 6.78 (m, 2H), 
3,89 (s,3H). 

^^CNMR (CHCWs) 5: 187.4, 163.7, 162.2, 157.8, 151.0, 141.6, 129.2, 121.5, 115.4, 
112.7,111.5,104.2,104.0, 54,9. 

General Procedure: Nucleophilic Aromatic Substitution 6>chloronicotinamide 
A solution of 4-hydroxy-3-iTiethy]benzaldehyde (1 ,0 equiv) in DMF (0.2 M 
solution) was treated with K2CO3 (1.5 equiv) and 6-chloronicotinaniide (1.0 equiv). The 
reaction mixture was placed inside the microwave oven and then irradiated for 5 min. 
Upon completion of the reaction, the mixture was cooled, poured into H2O and extracted 
with ethyl acetate, and the combined organic layers were washed twice with water and 
brine. After drying the extracts over magnesium sulfate and evaporation under vacuum 
the crude product was purified by silica gel chromatography using CHCI3: EtOH 7%: 
NH4OH 0.7% to afford the title compound as a solid. 

6-(4-F.ormyl-2,5-dimethyl phenoxy) nicotinamide 
O 




38% Yield. 

^HNK^R meOYL'd^) 8: 9.90 (s, IH, CHO), 8.51 (dd, IH, J = 2.6, 0.7 Hz), 8.25 (dd. 1H,J 
= 8.8, 2.6 Hz), 7.68 (s, 2H), 7.10 (dd, ]H,7 = 8.8, 0.7 Hz). 2.14 (s, 6H). 
MS (Electrospray): 271 .0 (M*+l ). 
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General Procedure: Reductive Amination 

A mixture of aldehyde (1 equiv), amine (1 equiv), 4 A molecular sieves (!lOOO% 
weight) in methanol (0.1 M) was stirred overnight under nitrogen atmosphere at room 
temperature. The following day NaBH4 (5 equiv) was added and the reaction mixture was 
stirred for 3 hours. The reaction can be monitored by electrospray MS. The reaction 
n:iixture was filtei-ed off and the solvent evaporated to yield a residue which was purified 
by sex or flash chromatography depending on the case. 

General Procedure: Nitrile Hvdrolvsis to Carboxamide 

I . 

A solution of the corresponding nitrile (1 .0 equiv) in DMSO (0.2 M solution) was 
treated with K2CO3 (0.5 equiv) and 33% H2O2 (1 .0-2.0 equiv) at 0 °C. The reaction was 
nionilored by TLC and more H2O2 was added if required. After 12 h, the reaction was 
poured into HoO and extracted with ethyl acetate and the combined organic layers were 
waslied twice with water and brine. After drying over sodium sulfate and evaporation 
under vacuum the crude product was purified by silica gel cliromatography using! the . 
appropriate eluant (typically chlorofomi/ethanol/NH40H, 92.3/7/0.7) to afford thje title 
compound as a solid. I 



General Procedure: Methanesulfonate Salt 



I 



To a solution of the corresponding organic compound (1 .0 equiv) in THF (0.1 M 

I 

solution) was treated with metanesulfonic acid (1 equiv) 10 afford the desired sulfonate 
salt after purification. 



Example 310 | 
6-[4-((2-Cyclopentyl-ethyamino)-methyl)-2-ethoxyphenoxy]nicotinainide 



CONH, 




Step 1 
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6-[4:((2-Cyclopentyl-ethyamino)-methyl)-2-ethoxyphenoxy]iiicotinonitrile 




The above compound was obtained following the applicable general procedures described 

above and using the corresponding intermediates and reagents. 

20%7:eld. 

'HNMR(MeOH-i/4)8: 8.41 (dd, IH,^ = 2.1, 0.5 Hz), 8.07 (dd, 1H,J = 8.8,2.1 Hz), . 
7;i 5-6.90 (m, 4H), 4.01 (q, 2H, J = 7.0 Hz), 3.77 (s, 2H), 2.63 (t, 2H. J = 7.0 Hz), 1 .80 
(m, 3H), 1.55 (m, 6H), 1.11 (m. 5H). 

. "CNMR (MeOH.(f4) 8: 166.2, 152.0, 151.0, 142.8, 141.3, 138.4, 122.5, 121.1, 116.8, 
114.3, 1 ] 1.4, 104.0, 64.3, 53.2, 49.3, 38.4, 35.7, 32.1, 25.1, 14.0. 
MS CEIectrospray): 366.5 (M^+l). 
Step 2 

The title compound may be prepared by basic hydsrolysis of the nitrile group to form the 
amide as has been described previously. 

Example 311 

6-[4-((3,3-Dimethyl-butylamino)-methyl)-2-ethoxyphenoxy]nicotinamide 




Step] 
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6-[4-((33-Dimethy]-butylaniiiio)-methyl)-2-ethoxyphenoxy]nicotiiionitrile 




The above compound was obtained in quantitative yield following the applicable general 
procedures described above and using the corresponding intermediates and reagents. 

NMR (MeOH-^y,) 5: 5: S.42 (dd, IH,./- 0.8, 2.4 Hz), 8J0 (Hd, IT^, /= 8.6, 2.4 Hz), 
7.15-6.85 (m, 4H), 4.01 (q, 2a 7 = 7.0 Hz), 3.76 (s, 2H),2.65 (t,2H, J= 8.0 Hz), 1.43 (t, 
2H, J = 8.0 Hz), 1 .1 2 (t, 3H, J = 7.0 Hz), 0.91 (s, 9H). 

^^C NMR (MeOH-i/4) 8: 165.8, 151.4, 150,5, 142.3, 140.7, 138.3, 122.0, 113,8, 110.9, . 
1 03.5, 63.8, 52.9, 48.4, 44.6, 42.7, 28.5, 1 3.5. 
MS (Electrospray): 354.2 (M^+l). 
Step2 

The title amide may be obtained via basic hydrolysis reaction of the nitrile from step 1 
following procedures described previously. 



Example 312 \ 

j ■ 

6-[4-(f3-Methyl-butylamino)-meihyl)-2,5-dimethylphenoxy]nicotinamide 



CONK 




Step ] 



BNSDOCIO <W0 2004026305AI_IA> 



wo 2004/026305 



PCT/US2003/026300 



173 

6-[4-((3-Meihyl-butylaniino)-nielhyl>2,5-dimethy]phenoxy]nicotinonitrile 




The above compound was obtained in quantitative yield following the applicable general 
procedures described above and using the corresponding inten'nediates and reagents. 
'H NMR (MeOH-JO 5: 8.43 (dd, IH, J = 2.4, 0.8 Hz), 8.1 1 (dd, IH, J = 8.6, 2.4 Hz), 
7.] 3-7.05 (m, 3H), 3.69 (s, 2H), 2,60 (t, 2H,^= 7.0 Hz), 2.05 (s, 6H), 1.65-1.51 (m, IH), 
1 .5 M .35 (m, 2H), 0.90 (d, 6H, J = 6.9 Hz). 

^^C NMR (MeOH-JO 5:164.1, 151.0, 147.7, 141.9, 136.0, 129.3, 127.7, 127.6, 115.3, 
1 09.6, 1 02.7, 5 1 .6, 47.5,37.1,25.1, 20.7, 1 4.0, 14.1 . 
MS (Electrospray): 324.5 (M*+ 1). 
Step2 

Tlie title amide may be obtained via basic hydrolysis reaction of the nitrile from step 1 
following procedures described previously. 

£>-ample313 

6-[4-((2-PhenyKethylamino)-methyl)-2,5-dimethylphenoxy]nico:inamide 




Stepl 
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6-[4-((2-Phenyl-eihylaiTiino)-iTiethyl)-2,5-dimelhylphenoxy]nicolinonitrile 




The above compound was obtained following the applicable general procedures <3escribed 

j 

above and using the con-esponding inteimediates and reagents. ; 
Quantitative yield. • 

7.35-7.05 (ni,8H), 3.71 (s,2H), 2.82 (s,4H), 2.04 (s,6H). ' \ ■ 

'^CNMR(MeOH-if4) & 164.9, 151.9, 148.7, 142.8, 139.5, 136.7, 130.3, 128.5, 128.2, 
128.1,125.8, 116.2,110.5. 103.6, 52.2,49.9,35.2, 15.0. | . 

MS (Electrospray): 358.1 (MVi). 

Step2 ! 

I 

The title amide may be obtained via basic hydrolysis reaction of the nitrile from step. 1 . 

Example 314 

6-[4-((2-Thiophen-2-yl-ethyamino)-methyl)"2-ethoxyphenoxy]nicctinamide 



CONH, 




The above compound was obtained following the applicable general procedureSj described 
above and using the corresponding intermediates and reagents. i 

94% yield. j 

I 

'H NMR (MeOn-dA) 5: 8.60 (d, 1H,^= 2.2 Hz), 8.24 (dd, IH,^ = 8.7, 2.4 Hz)^7.21 (d. 
1H,J= 5.0 Hz), 7.1 1 (m. 2H), 7.00-6.90 (m, 4H), 4.15 (q, 2H,7= 6.8 Hz), 3.80;(s, 2H). 
3.07 (t. 2H, J = 7.5 Hz\ 2.90 (t, 2H, J = 7.5 Hz), 1 .1 1 (t, 3H, ^ = 6.8 Hz). ! 
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'^CNMR (MeOH-rfO 5: 167.4, 164.9. 149.8, 146.2, 140.9, 138.1, 137.0, 1.25.5, 123.8, 
123.2, 122.2, 121.2, 119.7, 112.9, 108.6,62.9,51.6,49.0,28.3, 12.6. 
MS (Electrospray): 398.0 (M*+l). 

Example 315 

6-[4-((3-Melhyl-butylamino)-methy])-2-ethoxyphenoxy]nicotinamide methanesulfonate 




Tlie above compound was obtained following the applicable general procedures described 
above and using the corresponding intermediates and reagents. 
Quantitative yield. 

'H NMR (MeOH-^/4) 5: 8.60 (s, IH), 8.32 (dt, IH, J = 6.4, 2.2 Hz), 7.35-7.01 (m, 4H), 
4.26 (s, 2H), 4.06 Cq, 2H, 7 = 6.8 Hz), 3.14 (t, 2H, J= 8.0 Hz), 2.72 (s, 3H), 1.80-1.60 (m, 
3H), 1 . 1 4 (t, 3H, J = 6.8 Hz), 1 .00 (d, 6H, J = 6.0 Hz). 

''C>JMR (MeOH-£/4) 5: 166.8, 164.1, 150.0, 145.5, 141.8, 138.5, 128.7, 123.4, 121.9. 
121.2. 114.2. ]nQn.'-r,.i,/«9.5, 44.7, 37.1, 33.3, 24.7, 20.1, 12.3. 
MS (Electrospray): 358.5 (M*+l ). 
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Example 316 

6-[4-((3,3-Dimethyl-butylamino)-methyl)-2-ethoxyphenoxy]nicotinamide 



CONH, 




The above compound was obtained following the applicable general procedures described 
above and using the corresponding interrncdiates and reagents. 
Quantitative yield. 

'H NMR 8: 8.60 (d, IH, J= 2.4 Hz), 8.24 (dt, IH, J= 8.6, 2.2 Hz), 7.15 (m, 

2H), 7.00-6.90 (m, 2H), 4.01 (q, 2H, J= 7.0 Hz), 3.78 (s, 2H), 2.65 (t, 2H, sj.O Hz), 
1 .49 (t, 2H, y = 8.0 Hz), 1 . 1 2 (t, 3H, ^ = 7.0 Hz), 0.93 (s, 9H). | 
'^CNMR (MeOH-^/O 5: 167.3, 164.9, 149.7, 146.2, 140.3, 138.1, 137.1, 123.2, |l21.2, 
1 19.7, 1 13.1, 108.6, 62.9, 52.0, 43.7, 41.8, 28.2, 27.6, 12.6. 
MS (Electrospray): 372.3 flvT+l). 



Example 317 

6-[4-(Butylamino-methyl)-2-ethoxyphenoxy]nicotinamide 

.CONH, 

J 




The above com]:>ound was obtained following the applicable general procedures described 

above and using the corresponding intermediates and reagents. ; 

I 

Quantitative yield. 

'HNMR (MeOH-^/4) 5: 8.61 (d, 1H,7 = 2.4 Hz), 8.24 fdd, IH, J= 8.6, 2.4 Hz), 7.14 (m, 
2H), 7.00-6.90 (m, 2H), 4.01 (q, 2H, J = 7.0 Hz), 3.78 (s, 2H), 2,63 (t, 2H, J = 1.2 Hz), 
1 .56 (m. 2H), 1 .40 (in, 2H), 1 .1 3 (t, 3H, ^ = 7.0 Hz), 0.96 (t, 3H, J = 7,0 Hz). 
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^^CNMR (MtOH'dA) 5: 167.3, 164.9, 149.7, 146.3, 140.3, 138.1, 137.1, 123.3. 121.2, 
119.7, 113.0, 108.6,62.9,51.9,47.5,30.2, 19.2, 12.6, 12.0. 
MS (Electrospray): 344.2 (M^'+l). 

Example 318 

• 6-[4-((2-Phenyl-ethyaniino)-methy])-2,5-dimelhylphenoxy]nicotinamide 




The above compound was obtained following the applicable general procedures described 
above and using the corresponding intermediates and reagents. 
Quantitative yield. 

NMR (MeOH-rf4) 5: 8.61 (dd, 1H,7= 2.4, 0.5 Hz), 8.24 (dd. 1H,7= 8.6, 2.4 Hz), 
7.35-7.10 (m, 5H), 7.04 (s, 2H), 6.92 (dd, IH, J= 8.6, 0,5 Hz), 3.70 (s, 2H), 2.82 (s, 4H), 
2.05 (S.6H). 

^^CNMR (MeOH-rfO 5: 167.3 J 64.0, 148.0, 146.8, 138.6, 135.6, 129.5, 127.6, 127.2, 
124.9, 123.3, 108.0,51.4,49.0,343, 14.2. 
MS (Electrospray): 376.1 (M^l). 

Example 319 

6-[4-((2-Cyclopenty]-ethyaniino)-methyl)-2-ethoxyphenoxy] nicotinamide 




metanosulfonate salt 

The above compound was obtained following the applicable general procedures described 
above and using the coiresponding intermediates and reagents. 
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89% yield. i 
'H NMR (MeOE-d,) 8: 8.53 (dd, IH. J = 2.3, 0.5 Hz), 8.25 (dd, IH, J = 8.6, 2.3 Hz), 
7.28-7.21 (m, 2H), 7.25 (dd, IH, J = 8.3, 1.9 Hz), 7.05 (dd, IH, J = 8.6, 0.5 Hz){ 4.21 (s, 
2H), 4.01 (q, 2H, J = 7.0 Hz), 3.08 (t, 2H, J= 8.0 Hz), 2.69 (s, 3H), 1.90-1.50 (nl, lOH), 
1.12 (m,4H). 

'^C NMR (MeOH-t/^ 5: 167.2, 164.4, 150.3, 146.0, 142.3, 138.2. 128.5, 123.6, 122.1, 
121.2, 114.2, 109.1, 63.2,49.7,37.1,36.3,31.0,30.9,23.6, 12.4. 
MS (Electrospray): 384.2 (M^l). 



Example 320 j 
6-[4-((3-Methyl-bulylamino)-methyl)-2,5-dimethy]phenoxy]nicotinonamide 



CONH, 




I 

62% yield. j 
'H NMR (MeOB-d,) 5: 8.56 Cdd, IH,J = 2.4. 0.5 Hz), 8.23 (dd, IH, J= 8.6, 2.4 Hz), 
7.11 (s,2H),6.90 (dd, 1H.^ = 8.6,0.5 Hz), 3.70 (s, 2H), 2.61 (t, 2H, J = 7.5 Hz^, 2.07 (s, 
6H), 1.75-1.51 (m, IH), 1.51-1.35 (m, 2H), 0.90 (d, 6H, 7 = 6.5 Hz). j 
'^C NMR (MeOH-i/O 5: 167.3, 164.1, 148.0. 146.6, 138.6, 135.7, 129.5, 127.7, 123.3, 
108.1,51.6,45.8,37.1,25.1,20.6,14.1. | 
MS (Electrospray): 342.3 (M^+1). ' 



3-Substitutcd Piperidlne Series 
General Methods 

Reagents obtained from commercial suppliers were used without further 

I 
I 

purification unless otherwise noted. Solvents were purchased as anhydrous andiused 
without further purification. All air and water sensitive reactions were performed in heat- 
dried glassware under a nitrogen atmosphere. NMR spectra were recorded on a 
Varian specirometer at 400 MHz using CD3OD, CDCI.1, or DMSO-d6. All preparative 
reverse-phase high-performance liquid cliromatography (RP-HPLC) was performed using 
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a Kromasil® column (50.8 mm x 25 cm) with a gradient of 95:5 20:80.0.03% aqueous 
hydrochloric acid:acetonitrile at 10 niL/min over 70 min. time. Analytical thin layer 
chromatography was performed on Whatman plates (2.5 x 7.5 mm) and visualized using 
para-anisaldehyde or potassium permanganate stain followed by heating. Silica gel 
chromatography was perfonned using Biotage prepacked silica gel columns (KP-sil, 
60A). 

Example 321 

6-[4-(l-Ben2yM,2,5,6-tetrahydro-pyridin-3-yl)-phenoxy]-nicotinamide hydrochloride 

salt 




Combine 4-iodophenol (6.31 g, 28.7 mmol), 6-chloro-njcotinamide (4.51 g, 28.8 
mmol), potassium carbonate (10.0 g, 72.4 mmol), and dimethylacetamide (145 mL), stir 
and heat at 200 **C. After 3 h, cool to ambient temperature and dilute with water (600 
mL), filler* and dry in vacuo to provide 8.27 g (85%) of the title compound as a 
white/brown solid: mass spectrum (electrospray): m/z - 341.0 (M+1); 'H NMR 
(methanol^d,): 8.67 (d, IH, J= 2.4 Hz), 8.31 (dd, IH, J= 2.4, 8.3 Hz), 7.82-7.79 (m, 2H). 
7.09 (d, IH, J= 8.8 Hz), 7.03-6.99 (m, 2H). 

Step 2 

Combine bis(pinacolato)diboron (0.437 g, 1 .72 mmol), potassium acetate (0.454 
g, 4.62 mmol), 1 J '"bis(diphenylphosphino)ferrocene (0.0273 g, 0.0492 mmol), [1,1 
bis(diphenylphosphino)ferrocene]dichloropalladium(II) complex with dichloromethane 
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(0.0377 g, 0.0461 mmol), flush with nitrogen, treat with a solution of trifluoro- \ 
methanesulfonic acid ]-ben2yl-l,2,5,6-tetrahydro-pyridin-3-yI ester (See Zheng-, Q.; 
Yang, Y.; Martin, A. R. Tetrahedron Lett. 1993, 34, 2235-2238) (0.503 g, 1 .56 mmol) in 

dioxane (1 0 mL), stir and heat at 80 °C. After 4 h, concentrate the reaction mixture and 

dry in vacuo. Combine crude boronate, potassium carbonate (0.650 g, 4.70 mmol), [1,1 

bis(diphenylphosphino)feiTOcene] dichloropalladium(II) complex with dichloromethane 

(0,0777 g, 0.0951 mmol), treat with a solution of 6-(4-iodo-phenoxy)-nicotinarnide (0.582 

g. 1 .71 mmol) in dimethylformamide (10 niL), stir and heat at 80 ^C. After 4.5 jh, cool 

I 

the reaction mixture to ambient temperature, dilute with water (30 mL), and extract with 
ethyl aceiaic (3 x 30 mL). Wash combined organic extracts with brine (Ix), drjj r»ver 
anliydrous magnesium sulfate, fiher, and concentrate. Purify the residue by silica gel 
chromaioiirapliy (10:1 to 5:1 ethyl aceiateimethanol), then reverse-phase HPLC|to 
provide 0. 1 75 g (29%) of the title compound as a while solid: mass spectrum | 
(elecirospray) m/2 - 3S6.2 (M+1); 'H NMR (methanol-d4): 8.66 (d, IH, J = 2.4 Hz), 8.32 
(dd, IH, J = 2.4, 8.3 Hz), 7.65-7.52 (m, 5H), 7.52-7.48 (m, 2H),7.22 (d, IH, J=|8.8 Hz), 
7.10 (d, 1R7= 8.8 Hz), 6.41 (m, IH), 4.61 (d, lH,y= 13.2 Hz), 4.52 (d, IH, j|= 12.7 . 
HZ), 4.22-4.20 (m. 2H), 3.72^.67 (m, IH), 3.36-3.31 (m, IH), 2.75-2.65 (m, IH).. 



Example 322 

(±)-6-(4-Piperidin-3-Yl-phenoxy)-niconnamide 
CI 




hydrochloride 

Combine the product of example 321 (0.0421 g, 0.0998 mmol), 10% Pd!-C (2 

I 

spatula tips), and methanol (2.0 mL). Bubble one balloon of hydrogen gas through 
solution then stir under ca. 1 atm. After 3.5 h, filter the reaction mixture through Celite®, 
concentrate, and purify by reverse-phase HPLC to provide 0.0129 g (39%) of the title 
compound as a white solid: mass spectrum (electrospray): m/2 = 298.1 (M+l);j'HNMR 
(meihano]-d4): 8.86 (sbr, lH),8.59(dd, IH, 7 = 2.0, 8.8 Hz), 7.53 (d, 2H,J = 8l3 Hz), 
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7.32 (d, 2H, J= 7.8 Hz), 7,19 (d, lH,y= 8.8 Hz), 3.51 (d, IH, J= 8.3 Hz), 3.25-3.08 (m, 
3H), 2.18-2.08 (m, 2H). 2.06-1.84 (m. 2H). 



Example 323 

(±)-6-[4-(]-Ben2y]-piperidin-3-yl)-phenoxy]-nicotinamide 




Combine 6-(^ ?iperidin-3-yl-phenoxy>nicoTinamide (.free base of compound of 
example 322) (0.0298 g, 0.101 mmol), benzaldehyde (0.0108 mL, 0.106 mmol), and 
sodium triacetoxyborohydride (0.0310 mg, 0.146 mmol) in acetonitrile (2.0 mL). Add 
methanol (0.5 mL) to dissolve insoluble starting material. Add benzaldehyde (0.0200 
mL, 0.1 97 mmol) after 1 5 min. then stir for 4 h. Add sodium borohydride (0.0083 g, 
0.219 mmol) and stir for 10 min., concentrate, and purify by silica gel chromatography 
(30:1 ethyl acetaterhexanes 20:1 ethyl acetate:methanol) to provide 0.0223 g (57%) of 
the title compound as a while solid: mass spectrum (electro spray): m/z = 388.2 (M+1): 
'H NMR (CDCh): 8.56 (d, m,J=2A Hz), 8.14 (dd, IH, J= 2.4, 8.8 Hz), 7.33-7.29 (m. 
4H),7.27-7.22 (m, 3H), 5.84 (s br, 2H), 3.57 (m, 2H), 3.06-2.83 (m, 3H), ? 10-1,90 (ra. 
4H), 1 .80-1 .70 (m, 2H), 1 .50- 1 .3? (m, IH;. 

Example 324 

(±)-6-[4-(l-Cyclohexylmethyl-piperidin-3-yl)-phenoxy]-nicotinamide 




Combine 6-(4-Piperidin-3-yl-phenoxy)-nicotinamide (free base of compound of 
example 322) (0.96 mL of 0.12 M stock solution in methanol, 0.0344g, 0.1 16 mmol) and 
cyclohexanecarboxaldehyde (0.021 mL, 0.173 mmol), and stir overnight. Add sodium 
borohydride (0.01 08 g, 0,285 mmol), stir for 4.5 h, then concentrate and purify by silica 
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gel cliromatograpby (20:1 10:1 ethyl aceiate:niethanol) to provide 0.0085 g (il9%) of 
the title compound as a white solid: high resolution mass spectrum (electrospraV): m/z 
calc for C24H32N3O2 394.2495, found 394.2488; NMR (CDCI3): 8.58 (s, IH), 8.14 (d, 
lH,y= 7.8 Hz), 7.27 (d, 2H, J= 8.3 Hz), 7,05 (d, 2H,y = 7.8 Hz), 6.93 (d, 1hJj= 8.8 
Hz), 5.89 (s br, 2H), 2.99-2.77 (m, 3H), 2.16-2.06 (m, 2H), 1.97-1.83 (m, 3H), 1.80-1.59 
(ni, 7H), 1.54-L34 (m, 2H), 1.29-1.03 (m, 5H), 0.93-0.77 (m, 3H). ! 



Example 325 

(±)-6-[4-(l-Methyl-piperidin-3-yl)-phenoxy]-nicotinamide 




Combine 6-(4-piperidin-3-y]-phenoxy)-nicotinamide (free base of compound of 
example 322) (0.95 ml of 0.12 M stock solution in methanol, 0.034 Ig, 0.1 15 mmol) and 
formaldehyde (37%\v/w m water, 0.014 niL, 0.1 56 mmol) and stir overnight. Add 
sodium borohydride (0.0128 g, 0.338 mmol) and stir. After 4.5 h concentrate the reaction 
mixture and purify by silica eel chromatography (20:1 ethyl acetate:methanol -j-^ 2 M 
ammonia/methanol), then ion exchange clu-omatography (SCX resin, methanolj— > 2 M 
ammonia (2M in methanol) to provide 0.02215 g (60%) of the title compound ^s a white 
solid: high resolution mass spectrum (electrospray): m/z calc for C18H22N3O2 j31 2.1 712, 
found 312.1718; NMR (methanol-d4): 8.66 (d, 1H,J = 2.4H2), 8.29 (dd, 1H,J = 2.4, 
8.8 Hz), 7.40-7.35 (m, 2H), 7.16-7.1 1 (m, 2H), 7.02 (d, IH, J = 8.8 Hz), 3.10-3,.02 (m, 
2H), 2.92. (tt, 1 H, J - 3.4, 1 1 .7 Hz), 2.43 (s, 3H), 2.27-2. 1 5 (m, 2H), 2.02-1 .88 j(m, 2H), 
1.81 {ql, IH, J = 3.9, 12.7 Hz), 1.57 (dq, 1HJ = 3.9, 12.2 Hz). [ 
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Example 326 

(±)-6-[4-(l-(3-Fluoro-benzyl)-piperidin-3-yl)-phenoxy]-nicotinarnide 




Using a melhod similar to Example 324, 6-(4-piperidin-3-yl-phenoxy)- 
nicotinamide (free base of compound of example 322) (0.98 .mL of 0.12 M stock solution 
in methanol, 0.0343g, 0.115 nunol), 3-fluoro-benzaldehyde (0.0180 mL, 0.170 mmol), 
and sodium borohydridc (0.01 02 g, 0.270 mmol) provide 0.01 93 g (4 J %) of the title 
compound as a while foam: high resolution mass spectrum (electrospray): m/z calc for 
C24H25FN3O2 406.1931, found 406.1917; NMR (CDCI3): 8.56 (d, 1H,7= 2.4 Hz), 
8.14 (dd, 1H,J = 2.4, 8.8 Hz), 7.28-7.21 (m, 3H), 7.09-7.02 (m, 4H), 6.95-6.88 (m, 2H). 
5.74 (s br, 2H), 3.52 (d, 1H,7= 13.7 Hz), 3.50 (d, IH,^ = 13.7 Hz), 3.00-2.93 (m, IH), 
2.93-2.80 (m, 2H), 2.06-1.90 (m, 3H), 1 .80-1. 64 (m, 2H), 1.44 (dq, IH, J = 4.4, 12.2 Hz). 

Example 327 

(±)-6-[4-(l-(2-Fluoro-ben2yl)-piperidin-3-yl)-phenoxy3-nicotinamide 




Using a method similar to Example 324. 6-(4-piperidin-3-y]-phenoxy)- 
nicotinamide (free base of compound of example 322) (0.0305g, 0.103 mmol), 2-fluoro- 
benzaldehyde (0.0160 mL, 0.152 mmol), and sodium borohydride (0.0093 g, 0.246 
mmol) provide 0.0179 g (43%) of the title compound as a white foam: high resolution 
mass spectrum (electrospray): m/z calc for C24H25FN3O2 406.1931, found 406.1936; ^H 
NMR (CDCI3): 8.56 (d, lH,y = 2.4 Hz), 8.14 (dd, IH, J= 2.4, 8.8 Hz), 7.37 (dt, IH, J = 
1.9, 7.3 Hz), 7.27-7.18 (m, 3H), 7.09 (dt, IH. J= 1.0, 7.3 Hz), 7.06-6.97 (m, 3H), 6.93 
(dd, 1H,7= 1.0, 8.8 Hz), 5.71 (s br, 2H), 3.56 (s, 2H), 3.04-2.97 (m, IH), 2.93 (d, IH, J = 
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10.7 Hz), 2.85 (tt, IH, J = 3.4, 1 1 .2 Hz), 2.12-2.01 (m, 2H), 1.96-1.88 (m, IH), jl .81-1.64 
(m, 2H), 1 .4 1 (dq, 1 H, 7 = 4.4, 1 1 .7 Hz). 1 



Example 328 

(±)-6-[4-( 1 -He>:y]-piperidin-3-yl)-phenoxy]-nicotinamide 




Using a method similar to Example 324, 6-(4-piperidin-3-yl-'phenoxy)- \ 
nicotinamide (free base of compound of example 322) (0.0260g, 0.0874 mmol),- hexanal 
(0.0195 mL, 0.162 mniol), and sodium borohydride (0.0076 g. 0.200 mmol) projvide 

0.0100 g (30%) of the title compound as an off-white foam: high resolution mass 

i 

spectrum (electrospray): ni/z calc for C23H32N3O2 382.2495, found 382.2513; ^H NMR 
(methanol-di): 8.66 (d, IH, J= 2.0 Hz), 8.29 (dd. IH, J= 2.4, 8.8 Hz), 7.41-7.3^ (m, 2H), 
7.16-7.1 1 (m, 2H), 7.02 (d, IH, J= 8.3 Hz), 3.23-3.16 (m, 2H), 2.95 (tt, lH,y=j3.4, 1 1.7 
Hz), 2.63-2.56 (m, 2H), 2.35-2.22 (m, 2H), 2.05-1.90 (m, 2H), 1.83 (tq, lH,-/=;3.9, 13.7 
Hz), 1 ,70-1 .56 (m, 3H), 1 .45-1 .30 (m, 6H), 0.96 (t, 3H, J = 6.3 Hz). 

Example 329 ^ 
(±)-6- {4-[ 1 -(3-Methyl-butyl)-piperidin-3-yl]-phenoxy }-nicotinamide 




Using a method similar to Example 324, 6-(4-piperidin-3-yl-phenoxy)- 
nicotinamide (free base of compound of example 322) (0.0252g, 0.0847 mmol) 
isovaleraldehyde (0.0165 mL, 0.154 mmol). and sodium borohydride (0.0082 g 



0.217 



mmol) provide 0.0100 g (32%) of the title compound as an off-whiie foam: high 
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resolution mass spectrum (electrospray): m/z calc for C22H30N3O2 368.2338, found 
368.2355; NMR (methanol-d,): 8.66 (d, IH, J= 2.4 Hz), 8.29 (dd, IH, J= 2.4, 8.8 
Hz), 7.41-7.36 (m, 2H), 7.17-7.12 (m, 2H), 7.03 (d, IH, •/= 8.8 Hz), 3.28-3.19 (m, 2H), 
2.96 (tt, IH, J= 3.4, 1 1.7 Hz), 2.71-2.63 (m, 2H), 2.43-2.28 (m, 2H), 2.06-1.92 (m, 2H), 
1.84 (qt, 1H,J=3.9, 13.2 Hz), 1.71-1.51 (m, 4H), 0.99 (d, 6H,y=6.3 Hz). 



Example 330 

(±)-6-[4-(]-Phenethy]-piperidin-3-yl)-phenoxy]-njcotinamide 




Combine 6-(4-piperidin-3-yl-phenoxy)-nicotinamide (compound of example 322) 
(0.0237g, 0.0797 mmol), (2-bromoethyl)benzene fO.0108 mL, o!0791 mmol), and 
potassium carbonate (0.0237 g, 0.171 mmol) in dimethylformamide (0.96 mL) and stir for 
15 min. Then puriiy the reaction mixture by ion exchange chromatography (SCX resin, 
methanol — > 2 M ammonia inmethanol) to provide 0.0204 g (64%) of the title compound 
as an off-white foam: high resolution mass spectrum (electrospray): m/z calc for 
C25H2SN3O2 402.2182, found 402.21 82; ^H NMR (metiianol-d4): 8.66 (d, IH, J= 2.0 
Hz), 8.28 (dd, IH, J= 2.9, 8.3 Hz), 7.37 (d, 2H, J = 7,8 Hz), 7.33-7.27 (ni, 2n), 7.27-7.18 
Im, 3H), 7.12 (d, 2H,7= 8.3 Hz), 7.01 (d, 1H,7= 8.8 Hz), 3.15 (d, 2H, J= 11.2 Hz), 
2.97-2.85 (m, 3H), 2.73-2.65 (m, 2H), 2.19 (q, 2H,.;= 1 1.2 Hz), 2.03-1.74 (m, 3H), 1.59 
(dq, 1H,J = 4.4, 12.7 Hz). 
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Example 331 

(±)-6- {4-[ 1 -(2-Cyclohexyl-ethyI)-piperidin-3-y]]-phenoxy} -nicotinamide 




Combine 6-(4-Piperidin-3-yl-phenoxy)-nicotinamide (free base compound of 
example 322) (0,0255g, 0,0858 mmol), l-bromo-2-cyc)ohexylethane (0.0150 mL, 0.0958 
mmoiy and potassium carbonate (0.0245 g, 0.177 mmol) in dimethylformamidejd.O mL) 
and stir for 1 0 min. Purify the reaction mixture by ion exchange cliromatography (SCX 
resin, methanol — > 2 M ammonia/methanol) and silica gel chromatography (]5:1 — > 10:1 
ethyl acetateimethanol) to provide 0.0146 g (42%) of the title compound as an off-white 
foam: high resolution mass spectrum (electrospray): m/z calc for C25H34N3O2 408.26515 
found 408.2661; NMR (methanol-d4): 8.61 (s br, IH), 8.28 (d, lH,y = 7.8 Hz), 7.36 
(d, 2H,y= 7.8 Hz), 7.12 (d, 2H,y = 7.8 Hz), 7.01 (d, IH, J= 8.3 Hz), 3.07 (d, 2H,7 = 
1 0.2 Hz), 2.89 (I, IH, J = 1 1 .2 Hz), 2.55-2.42 (m, 2H), 2.1 5-1 .93 (m, 4H), 1 .93-]' .64 (m, 
8H), 1.63-1.43 (m,4H). 1.40-1.15 (m, 8H), 1.07-0.86 (m, 3H). j 

Example 332 

6-[4-(4-Benzy]-piperazin- 1 -ylmethyl)-phenoxy]-nicotinamide 




6-(4-FonT)y]-phenoxy)-nicotinamide 
Combine 4-hydroxy benzaldehyde (7.201 g, 59.0 mmol), 6-chloronicotin^mide 

(9.605 g, 57,5 mmol). and potassium carbonate (19.86 g, 143.7 mmol) in I 

1 

dimethylacetamide (1 90 mL). Stir and heat at 130 °C. After 1 8h, cool to ambient 
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temperature and dilute with water (600 mL). Extract aqueous layer with ethyl acetate (3 x 
500 mL). Wash combined ethyl acetate extracts with water (Ix) and brine (Ix), 
successively, dry over anhydrous magnesium sulfate, filter, and concentrate. Purification 
by silica gel clij-omatography (1:1 ethyl acetateihexanes ^ ethyl acetate) to provide 6.852 
g (49%, 90% pure) of the title compound as a wliite solid: mass spectrum (electrospray): 
iWz = 243.0 (M41); ^HNMR (methanol-d.): 9.97 (s, IH), 8.70 (d, IH, J = 2.4 Hz), 8.36 
(dd, IH, J= 2.4, 8.8 Hz), 8.06-8.02 (m, 2H), 7.42-7.37 (m, 2H), 7.19 (d, IH, J = 9.3 Hz). 



Step 2 

6-[4-(4-Ben2yl-piiperazin-]-ylmethyl)-phenoxyl-nicotinamidc 




Combine 6-(4-fonnyl-phenoxy)-nicotinamide (from step 1 above) (0.300 g, 1.24 
mmol) and l-benzylpiperazine (0.35 mL, 2.01 mmol) in methanol (12 mL) and stir at 
ambient temperature. After 15 h, add sodium borohydride (0.108 g, 2.85 mmol) and stir. 
After 1 h, filter the white precipitate and dry under vacuum to give 0.283 g (57%) of the 
title compound as a white solid: high resolution mass spectrum (electrospray): m/z calc 
for C24H27N4O2 403.2134, found 403.2128; *HNMR (DMSO-dc): 8.63 (d, IH. J= 1.5 
Hz), 8.27 fdd, IH, J = 2.4, 8.3 Hz). 8.05 (s br, IH), 7.50 (s br, IH), 7.39-7.23 (m, 7H), 
7.I5.7.O6 (m, 3H), 3.48 (m, 4H), 2.41 (s br, 8H). 



Example 333 

6-[4-(4-Phenethyl-pipera2in-]-y]methyl)-phenoxy]-nicotinamide 

O 




Using a method similar to Example 332, using 6-(4-fonnyl"phenoxy)- 
nicotinamide (compound of example 332, step 1) (0.304 g, 1.26 mmol), ]-(2-phenethyl) 
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I 
I 

piperazine (0.360 g, 1 .89 mmol), and sodium borohydride (0.1 09 g, 2.88 rnmol) in 
methanol (1 0 niL) provides 0.246 g (47%) of the title compound as a white solid: high 
resolution mass spectrum (electrospray): m/z calc for C25H29N4O2 417.2291, folnd 
417,2291; NMR (DMSO-de): 8.60 (d, IH, 2.4 Hz), 8.23 (dd, IH, J = 2.4', 8.8 Hz), 
7.32 (d, 2H, J= 8.8 Hz), 7.28-7.21 (m, 2H), 7.21-7.12 (m, 3H), 7.08 (d, 2H, J=|8.8 Hz), 
7.03 (d, IB, y = 8.8 Hz), 3.45 (s, 2H), 2.74-2.62 (m, 2H), 2.52-2.26 (m, lOH). i 

Example 334 

6-[4-(4-Cyc]opentyl-piperazin-l-y]methyl)-phenoxy]-nicotinamide 



0 




Combine 6-(4-fonnyl-phenoxy)-nicolinamide (compound of example 3^2, step 1) 
(0.303 g, 1 .25 mmol) and 1 -cyclopenty] piperazine (0.1 98 g, 1 .28 mmol) in methanol (1 1 
mL) and stir. After 15.5 h, add sodium borohydride (0.109 g, 2.88 mmol), and stir at 
ambient temperature. After 1 h, concentrate the reaction mixture and purify by jsilica gel 
chromatography (ethyl acetate 4:1 ethyl acetate:methanol) to provide 0.172 g (36%) of 
• •■•c Title compo'jnu as an off \vhite solid: high resolution mass spectrum (electrospray): 
i^v:- c^\c for C22H29N4O2 381.2291, found 381 .2306; *H NMR (DMSO-de): 8.66 (d, IH, J 
= 2.4 Hz), S.3O (dd, la J= 2.9, 8.8 Hz), 7.48-7.43 (m, 2H), 7.18-7.13 (m, 2H), 7.04 (d, 
IH, J= 7.8 Hz), 3.61 (s, 2H), 3.00-2.25 (m, 9H), 2.01-1 .88 (m, 2H), 1.82-1.69 (m, 2H), 
1 .69-1 .56 (m, 2H), 1 .53-1 .38 (m. 2H). \ 
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Example 335 

(±)-6- {4-[4-( 1 -Phenyl-ethyl)-pipemin- 1 -ylmethyl]-phenoxy} -nicotin^^ 

O 




Using a nieihod similar to Example 332, using 6-(4-fonny]-phenoxy)- 
nicolinamide (compound of example 332, step 1) (0307 g, 1.27 mmol), l-(l-pheny] ethyl) 
piperizine (0365 g. 1 .92 mmol), and sodium borohydride (0.1 OS g, 2.85 mmol) in 
methanol (10 mL), afier 1 d, provides 0.122 g (23%) of the title compound as a white 
solid: high resolution mass spectrum (electrospray): m/z calc for C25H29N4O2 417.2291, 
found 417.229S: NMR (DMSO-dc): 8.62 (d, lH,y = 2.0Hz), 8.26(dd, lH,y = 2.4, 
8.8 Hz), 8.01 (sbr, ]H),7.46 (sbr, IH), 7.36-7.28 (m, 6H), 7.27-7.21 (m, IH), 7.12-7.05 
(m, 3H), 3.42 (s, 2H), 3.39 (q, IH, J = 6.8 Hz), 2.51-2.25 (s br, SH), 1.29 (d, 3H, J = 6.8 
Hz). 

Example 336 

6-[4-(4-Ben2liydryl-piperazin- 1 -ylmethyl)-phenoxy] -nicotinamide 




Using a method similar to Example 334, using 6-(4-fomiyl-phenoxy)- 
nicotinamide (compound of example 332, step 1) (0.300 g, 1.24 mmol), 1 -benzhydryl- 
piperazine (0.470 g, 1.86 mmol), and sodium borohydride (0.11 1 g, 2.93 mmol) in 
methanol (12 mL), after additional purification by reverse-phase HPLC, provides 0.143 g 
(24%) of the title compound as a yellow foam: high resolution mass spectrum 
(electrospray): m/z calc for C30H31N4O2 479.2447, found 479.2462; 'H NMR (methanol- 
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d4): 8.65 (d, IH, J- 2.0 Hz), 8.29 (dd, IH, J= 2.4, 8.8 Hz), 7.49-7.42 (ni, 6H), 7,30 (t, 
4H, J = 7.8 Hz), 7.23-7.17 (m, 2H), 7.14 (d, 2H,y = 8.8 Hz), 7.03 (d, 1H,7= S.jS Hz), 
4.28 (s, IH), 3.63 (s, 2H), 2.72-2.30 (m, 8H). 

Example 337 

6- {4-[4-(4-Fliioro-phenyl)-piperazin-l-y]methyl]-phenoxy} -nicotinamide 

O 




Combine 6-(4-fonnyl-phen6xy)-nicotinamide (compound of example 3^2, step 1 ) 
(0.299 g, 1 .23 mmol), l-(4-fluoro-phenyl)-piperizine, bis hydrochloride salt (0.314 g, 

i 

1 .24 mmol), triethylamine (0.36 mL, 2.58 mmol) in methanol (12 mL) and stir, j After 23 
h, add sodium borohydride (0.1 08 g, 2.85 mmol). After 1 d, concentrate and puriiy the 



residue by silica gel chromatography (25:1 4:1 methylene chloride:methanol) to 
provide 0. 1 07 g (21 %) of the thle compound as a white solid: high resolution mass 
spectrum felectrospray): m/z calc for C23H24FN4O2 407.1883, found 407.1883; [H NMR 
(methanol-d4): 8.67 (d, IH, J= 2.4 Hz), 8.30 (dd, IH. J = 2 4^ 8.8 HzY 7.52-7.47 (m, 
2Hy 7.00-7.15 im, 2H), 7 05 (d, Jli..'- 7.8 r>; td, 4H, J = 6.3 Hz), 3.66|(s, 2H), 
3.21-3.16 (m,4H), 2.74-2.68 (m,4H). . ; 



Example 338 

6-[4-(4-Phenyl-piperaziiv ] - Y]methy])-phenoxy]-nicotinamide 




Using a method similar to Example 334. using 6-(4>formyl-phenoxy)- 
nicotinamide (compound of example 332. siep 1) (0.302 g, 1.25 mmol), 1-phenyl- 
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piperazine (0.192 mL, 1.26 mmol), and sodium borohydride (0.1 10 g, 2.91 mmol) in 
methanol (12 mL) provides 0.0627 g (13%) of the title compound as a white solid 
Chromatography solvent: 25:1 methylene ch]oride:methanoL High resolution mass 
spectrum (electrospray): m/z calc for C23H25N4O2 389.1978, found 389.1993; *HNMR 
(methanoNd^): 8.67 (d, 1H,J= 2.0 Hz), 8.30 (dd. lH,y= 2.9, 8.8 Hz), 7.50 (d, 2H, J = 
8.8 Hz), 7.27 (dd, 2H, J= 7.3, 8.8 Hz), 7.20-7.15 (m, 2H), 7.05 (d, lH,y= 8.3 Hz), 7.03- 
6.99 (m, 2H), 6.88 (t, IH, J= 7.3 Hz), 3.67 (s, 2H), 3.27-3.21 (m, 4H), 2.74-2.69 (m, 4H). 

Example 339 

6-[4-(4-Cyclohexy]-piperazin-l-y]methyl)-phenoxy]-nicctinamide 




Using a method similar to Example 334, using 6-(4-formyl-phenoxy)- 
nicotinamide (compound of example 332, step 1) (0.299 g, 1.23 mmol), 1-cyclohexyl- 
piperazine (0.208 g, 1.24 mmol), and sodium borohydride (0.107 g, 2.83 mmol) in 
methanol (12 mL) provides 0.1 58 g (32%) of the title compound as a white solid 
(chromatography solvent: 20:1 10:1 methylene chloride:methanol). High resolution 
mass spectrum (electrospray): m/z calc for C^^HsiNiiOo 395.2447, found 395.2461; 'H 
NMR (methanol-d4): 8.66 (d, IH, J = 2.0 Hz), 8.30 (dd, IH, J = 2.4, 8.8 Hz), 7.48-7.43 
(m, 2H), 7.18-7.13 (m, 2H), 7.04 (d, IH, J = 8.3 Hz), 3.61 (s, 2H), 2.82-2.53 (m, 8H), 
2.39-2,29 (m, IH), 2,03-1.96 (m, 2H), 1.91-1.83 (m, 2H), 1.73-1.66 (m, IH), 1.40-1.15 
(m,5H). 
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Example 340 

6-[4-(4-lsopropyl-pipera2in-]-ylmethyl)-phenoxy]-nicotinamide \ 

0 : 




Using a method similar to Example 334, using 6-(4-formyl-phenoxy)- | 
nicotinamide (compound of example 332, step 1) (0.304 g, 1.26 mmol), 1-isopropyI- 
piperazine (0.161 g, 1.26 mmol), and sodium borohydride (0.108 g, 2.85 mmol);in 
methanol ( 1 2 mL) provides O.I 58 g (32%) of the title compound as a white solic 
(chromatography solvent: ethyl acetate -> 7:3 ethyl acetate:methanol): high resolution 
mass spectrum (electrospray): m/z calc for C20H27N4O2 355.2134, found 355.21^0; 
NMR (methanol-d,): 8.67 (d, IH, J= 2,0 Hz), 8.30 (dd, IH, J= 2.4, 8.8 Hz), 7.j48-7.43 
(m, 2H), 7.18-7.13 (m, 2H), 7.04 (d, IH, J= 8.3 Hz), 3.56 (s, 2H), 2.79-2.52 (m| 9H), 
l.]3(d,6H,J = 6,8H2). 

Example 34] 

(37?)-6- i4-[(l-Benzy]-pyrrolidin-3-ylamino)-methyl]-phenoxy}-nicotinamide 

O Chiral , 




Using a method similar to Example 334. using 6-(4-fonnyl-phenoxy)- 
nicotinamide (compound.of example 332, step 1) (0.300 g, 1.24 mmol), (3J?)-1- 
benzylpyrrolidin-3yl amme (0.22 mL, 1.27 mmol), and sodium borohydride (0.1:08 g, 
2.85 mmol) in methanol (12 mL) provides 0.154 g (31%) of the title compound as a white 
foam (chromatography solvent: ethyl acetate 4:1 ethyl acetate:methanol): high 
resolution mass spectrum (electrospray): m/z calc for C24H27N4O2 403.2134, found 
403.2131: 'HNN4R (methanol-di): 8.66 (d, IH, J = 2.4 Hz), 8.29 (dd, IH, J=2l9, 8.8 
Hz), 7.48-7.42 (m, 2H). 7.40-7.27 (m, 5H). 7.17-7.12 (m, 2H), 7.02 (d, IH, J- 9.3 Hz), 

i 

3.79 (d. m, J= 13.2 Hz). 3.76 (d, IH, J= 13.7 Hz), 3.69 (d. IH. J= 12.7Hz),3,.67 (d, . 
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lH,y- 12,7 HzX 3.44-3.36 (m, IH), 2.92 (dd, IH,/- 7.3, 9.8 Hz), 2,69 (t, 2H, J- 6.8 
Hz). 2.44 (dd, 1H,J= 6.3, 10.2 Hz). 2.25-2.14 (mJH), 1.77-1.67 (m, 1^^ 

Example 342 

(35)-6- {4-'[(l -Benzyl-pyrrolidin-3-ylamino)-nicthyl]-phenoxy}-njcotinainide 




Chlral 



Using a method similar to Example 334, and using 6-(4-fonnyI-phenoxy)- 
nicotinamide (compound of example 332, step 1) (0300 g, 1 .24 mmol), (3S)-1. 
benzylpyrrolidin-Syl amine (0.21 mL, 1.22 mmol), and sodium boiohydride (0.108 g, 
2.85 mmol) in methanol (12 mL) provides 0.214 fi (43%) of the title compound as a white 
foam (chromatography solvent: ethyl acetate 19:1 ethyl acetate:methanol): high 
resolution mass spectrum (electrospray): m/z calc for C24H27M4O2 403.2134, found 
403.2144; NMR (methanol-d,): 8.66 (d, lH,/=2.4 Hz), 8.29 (dd, IH, J=2.9. 8.8 
Hz), 7.48-7.42 (m. 2H), 7.40-7.27 (mJH)_, 7.17-7.I2 Xm, 2H), 7,02^(d, JH,/- 93 Hz}, 
3.79 (d, IH, J= 13.2 Hz). 3.76 (d, la^- 13.7 Hz), 3.69 (d, IH, J= 12.7H2), 3,67 (d, 
IH. J= J2.7 Hz). 3.44-3,36 (m, IH), 2.92 (dd, IH. J- 7.3, 9.S Hz). 2.69 (t, 2H, J= 6.8 
Hz). 2.44 (dd, )H. J= 6.3. 10.2 Hz), 2.25-2.14 (m. IH). 1.77-1.67 (m, IH). 

Example 343 

(±).6-[4-(2-Phenyl-pipcridin-l-ylroethyl)-phenoxy]-nicotinamide 




Combine 6-(4-fonnyl'phenoxy)-nicotinainide (compound of example 332, step 1) 
(0.1 52 g, 0.628 mmol), 2-phenyl-piperidine hydrochloride salt (0.122 g, 0.620 mmol), * 
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triethylamine (0.1 78 inL, 1 .28 mmo]) in metJianol (6.0 mL) and stir. After 21 hours, add 
sodium borohydride (0.1 08 g, 2.85 mmol). After about 24 hours, concentrate and purify 
the residue by silica gel chromatography (25:1 4:1 methylene chloride:methanol) then 
reverse-phase HPLC to provide 0.0047 g (2%) of the title compound as a white jsolid: ' 
mass spectrum (electrospray): m/i = 3S8.2 (M+1); NMR (methanol-d4): 8.66 (d, IH, J 
- 2.4 Hz), 8.29 (dd, IH, J= 2.4, 8.3 Hz), 7.52 (d, 2H, J= 7.3 Hz), 7.41 (t, 2H, j= 7.3 



Hz), 7.37-7.28 (m, 3H), 7.11 (d, 2H, J= 8.3 Hz), 7.02 (d, IH, J- 8.8 Hz), 3.81 
= 10.7 Hz), 3.39 (s, 2H), 3.20-2.94 (m, 2H), 2.17 (s br, IH), 1.93-1.61 (m, 4H), 
(mJH). 



(d, ]H,J 
1.59-1.44 



Example 344 | 
(±)-6-[4-(2-Pheny]-pyrro]idin- 1 -ylmeihyl >phenoxy]-nicotinamide hydroch'loride 




Combine 6-(4-formyl-phenoxy)-nicotmamide (compound of example 332, step 1) 
(0.150 g, 0,619 mmol), 2-phenyl-pyrrolidine (0.095 g, 0.64 mmol), sodium 
triaceioxyborohydride (0.194 g, 0.915 mmol), and acetic acid (0.05i mL. 0.891 
1 ,2-dichloroethane (9.0 mL). After about 24 hours, purify the reaction mixture 



mmol) in 



by ion 

exchange chromarography (SCX resin, methanol 2 M ammonia/methanol) and . 
concentrate. Dissolve the residue in 1.4-dioxane and treated with 4 N hydrochloric acid 

in dioxane. Isolate the white precipitate by vacuum filtration. The solid became a 
yellowish syrup after approximately 3 min. on vacuum. Dissolve the residue in 1,4- 
dioxane and concentrate to provide 0.01 00 g (3.9%) of the title compound as a 
white/yellow foam: high resolution mass spectrum (electrospray): m/z calc for 
C23H24N3O2 374.1 869, found 374.1 877; 'H NMR (methanoI-d4): 8.63 (s, IH), 8.35 (dd, 
1 H, J = 1 .5, 7.8 Hz), 7.64-7.44 (m, 7H), 7.24 (d. 2H. J = 8.8 Hz), 7.1 1 (d, 1 H, ^ = 8.8 Hz), 
4.69-4.60 (m. IH). 4.28 (s. 2H), 3.75-3.66 im, IH), 3.58-3.47 (m, IH), 2.7K2.60 (m, IH), 
2.45-2.22 (m, 3H). 
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Example 345 

(±)-6-[4-(3-Phenyl-pyrrolidin-l-y]methy])-phenoxy]- 




nicotinamide 

Convert 3-phenyl-pyno!idine phosphoric acid salt (0.152 g, 1.03 mmol) to the free 
base by ion exchange chromatography (SCX resin, methanol 2 M ammonia/methanol) 
and then concentrate. Combine fr^-e base with 6-(4-fonny!-phenoxy)-nicctinan'iide 
(compound of example 332, step 1) (0.150 g, 0.618 mmol), sodium triacetoxyborohydride 
(0.201 g, 0.948 mmol), and acetic acid (0.053 mL, 0.891 mmol) in 1,2-dichloroethane 
(9.5 mL) and stir at ambient temperature. After 1 d, purify the reaction mixture by ion 
exchange chromatography (SCX resin, methanol — » 2 M ammonia in methanol) and 
concentrate to provide 0.204 g (88%) of the title compound as a white solid: liigh 
resolution mass spectrum (electrospfay): m/z calc for C23H24N3O2 374.1 869, found 
374.1887; NMR (methanol-d,): 8.67 (dd, IH. J= 1.0, 2.4 Hz), 8.29 (dd, lH,y= 2.4, 
8,8 Hz), 7.52-7.47 (m, 2H), 7.34-7.28 {m, 4H), 7.25-7.14 (m, 3H), 7.03 (dd, ]}i,J= 1.0, 
8.8 Hz), 3.80 (d, IH, J= 13.2 Hz), 3.77 (d, IH, 7= 12,7 Hz), 3.48-3.38 (m, IH), 3.16 (dd, 
IH, J= 7.8, 9.3 Hz), 3.00-2.93 (m, IH), 2.85-2.77 (m, IH), 2.58 (t, IH, J = 8.8 Hz), 2.44- 
2.32 (m, IH), 2.02-1.91 (m, IH). 



E>'amp)e 346 

6-[4-(4-Pheny]'piperidin- 1 -ylmethyl)-phenoxy]-nicotinamide 




Using a method similar to Example 342, using 4-phenyl-piperidine hydrochloride 
salt (0.0823 g. 0.416 mmol), 6-(4-fonriyl-phenoxy)-nicotinamide (compound of example 
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332, step 1) (0.100 g, 0.415 iiiinol), sodium triacetoxyborohydride (0.136 g, 0.642 mmol), 
and acetic acid (0.034 niL, 0.594 mmol) in 1,2-dichloroethane (8.0 mL) provides 0.150 g 
(94%) of the title compound as a white solid: high resolution mass spectrum 1 
(electrospray): m/z calc for C24H26N3O2 388.2025, found 388.2039; 'H NMR (methanol- 
di): 8.67 (d, lH,y=.2.6 Hz), 8.30 (dd, IH, 2.6, 8.8 Hz), 7.49 (d, 2H, J= 8.8 Hz), 7.35- 
7.25 (mi 4H), 7.23-7.15 (m. 3H), 7.05 (d, IH, J = 8.8 Hz), 3.65 (s, 2H), 3.12 (dj2H,7 = 
1 1 .9 Hz), 2.65-2.54 (m, IH), 2.24 (dt. 2^7= 4.0, 11.0 Hz), 1.94-1 .78 (m, 4H). 



Example 347 

(±)-6-[4-(3-Pheny]-azepan-l-vIniethYlVpher,ovy]-r.icr.Jirianiid<" 




O N 

1 . 

Using a method similar to Example 345, using S-phenyl-azepane fumaric acid salt 
(0.122 g, 0.419 mmol), 6-(4-foi-myl-phenoxy)-nicotinamide (compound of example 332. 
step 1) (0.100 g, 0.415 mmol), sodium triacetoxyborohydride (0.129 g, 0.609 mmol), and 
acenc acid (0.034 ml., C '194 mmol) in IJ-dichjoroethane (8,0 mL) provides 0.154 g 
[93%] oi the title co}jipon!\d as a while solid: high resoluticrj mass spectrum 
(electrospray): m/z calc Ibr Co.sKssjn^O: 402.2] 82, found 402.2199; 'H NMR (DMSO- 
dfi): 8.61 (d, IH, J= 1.8 Hz), 8.25 (dd, m,J = 2.6. 8.8 Hz), 8.02 (s, IH), 7.47 fs, IH). 
7.38 (d. 2H. J= 8.4 Hz), 7.27-7.02 (m, SH), 3.70 (d, IH. J = 13.5 Hz), 3.64 (d,ilH, J = 
13.5 Hz). 2.89-2.63 (m, 5H), 1.81-1.59(m,6H). j 



I 
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Example 348 

(±)-6-[4-(4-Pheny]-azepan- 1 -ylmethyl)-phenoxy]-nicotinamide 

O 




Using a method similar to Example 345, using 3-phenyl-azepane hydrochloric 
acid salt (0.0874 g, 0.413 mmol), 6-(4-fomiy]-phenoxy)-nicotinamide (compound of 
example 332, step 1) (0.101 g, 0.417 mmol), sodium triacetoxyborohydride (0.131 g, 
0.61 8 mmol), and acetic acid (0.035 mL, 0.61 1 n:imo!) in ],2-dich]oroethane (8.0 mL) 
provides, after silica gel chromatography (20:1 — > 10:1 methylene chloride;methanol), 
0.0368 g (22%) of the title compound as a white solid: high resolution mass spectrum 
(electrospray): m/z calc for C25H28N3O2 402.2182, found 402.2195; NMR (methanol- 
d4): 8.67 (d, IH, J = 2.0 Hz), 8.30 (dd, 1 H, J = 2.4, 9.3 Hz), 7.52 (d, 2H, J = 7.3 Hz), 
7.33-7.23 (m, 4H), 7.22-7.15 (m, 3H), 7.06 (d, IH,^ = 8.8 Hz), 3.84 (s, 2H), 3.08-2,77 
(m,5H), 2.05-1.78 (m,6H). 

Example 349 

6-[4-(4.4-Diphenyl-piperidin-l-ylmethyl)-phenoxy]-nicotinamide 




Using a method similar to Example 345. using 4,4-diphenyl-piperidine (0.100 g, 
0.421 mmol), 6*(4-formyl-phenoxy)-nicotinamide (compound of example 332. step 1) 
(0.102 g, 0.419 mmol). sodium triacetoxyborohydride (0.133 g, 0.627 mmol), and acetic 
acid (0.038 mL, 0.664 mmol) in 1 ,2-dichloroethane (8.0 mL) provides, after silica gel 
chromatography (20:1 methylene chloride:methanol), 0.0871 g (45%) of the title 
compound as a white solid: high resolution mass spectrum (electrospray): m/z calc for 
C30H30N3O2 464.2338, found 464.2357; 'H NMR (methanol-d,): 8.67 (d, ]H,^ = 2.4 
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Hz), 8.29 (dd, IH, ^ = 2,0, 7.8 Hz), 7.43 (d, 2H, J= 7.8 Hz), 738-727 (m, SH> 
(m, 4H), 7.02 (d, IH, J= 8.8 Hz), 3.55-3.50 (m, 2H), 2.71-2.51 (m, 8H). 

Example 350 

6-[4-(3,3-Diphenyl-pyrrolidin-l-ylmelhyI)-phenoxy]-nicotinarnide j 



7.] 9-7. 11 




Using a method similar to Example 345, using 3,3-diphenyl-pyrrolidjne 
hydrochloride salt (0.107 g, 0.412 mmol), 6-(4-fonnyl-phenoxy)-nicotinamide: 
(compound of example 332, step 1) (0.100 g, 0.415 mmol), sodium triacetoxyllorohydride 
(0.133 g, 0.628 mmol), and acetic acid (0.035 niL, 0.61 1 mmol) in 1 ,2-dichloroethane 
(8.0 mL) provides 0.1 96 g (1 06%) of the title compound as a white solid: highj resolution 
mass spectrum (elecirospray): m/z calc for C29H28N3O2 450.2182, found 450.2205; 'H 
NMR (melhanol-A,): 8.68 (d, IH, J=2.4 Hz), 8.30 (dd, IH, J= 2.4, 8.8 Hz), 7.46 (d, 2H, 
J = 7.3 Hz), 7.35-7.26 (m, 8H), 7.21-7.12 (m, 4H), 7.04 (d, IH, J= 8.8 Hz), 3.p (s, 2H), 
3.38-3.24 (m, 2H), 2.98-2.91 (m, 2H), 2,71-2.64 (m, 2H). j 



Example 351 j 
6-[4-(2.2-Diphenyl-pyrro]idin-l-ylmethy])-phenoxy]-nicotinamide' 




Using a method similar to Example 345. using 3,3-diphenyl-pyrrolidine 
hydrochloride salt (0.108 g, 0.41 6 mmol). 6-(4-formyl-phenoxy)-nicoiinamide 
(compound of example 332, step 1) (0,101 g, 0.417 mmol), sodium triacetoxyjborohydride 
(0.132 g, 0.623 mmol). and acetic acid (0.035 mL, 0.61 1 mmol) in 1,2-dichloroethane 
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(8.0 mL) provides, after silica gel cliromatography (20:1 methylene chioride:methanol), 
0.0646 g (34%) of the title compound as a white solid: high resolution mass spectrum 
(electrospray): m/z calc for C29H28N3O2 450.21 82, found 450.2204; NMR (methanol- 
d4): 8.67 (d, IH, J= 2.4 Hz), 8.29 (dd, IH, J - 2.0, 8.3 Hz), 7.50 (d, 2H, J = 8.3 Hz), 
7.44-7.35 (m, 8H), 7.34-7.27 (m, 2H), 7.15 (d, 2H, 7= 8.8 Hz). 7.03 (d, lH,y= 7.8 Hz), 
3.30 (s, 2H), 2.70 (t, 2H,7= 6.8 Hz), 2.54-2.45 (m, 2H), 2.1 M.99 (m, 2H). 



Example 352 
6-(4-Piperidin-l-ylmethyl-phenoxy)-nicotinamide 

O 




Using a method similar to Example 345, using piperidine (0.041 mL, 0.414 
mmol), 6-(4-formy]-phenoxy)-nicotinamide (compound of example 332, step 1) (0.100 g, 
0.413 mmol), sodium triacetoxyborohydride (0.131 g, 0.618 mmol), and acetic acid 
(0.036 mL, 0.629 mmol) in 1 ,2-dich]oroethane (8.0 niL) provides, after silica gel 
chromatography (1 0:1 3:1 methylene ch)oride:methanol), 0.114 g (88%) of the title 
compound as a white foam: high resolution mass spectn^m (electrospray): nx^z calc for 
CisH^W^O, 312.1712, found 312.3722; ^^i jnIvIk {j^MoCMfj: 8.63 (d, lH,J = 2.0Hz), 
8.27 (dd, m,y= 2.4, 8.8 Hz), 8.06 (s br, IH), 7.50 (s br, IH), 7.33 ic, 2R J= 8.3 Hz), 
7.1 5-7.06 (m, 3H), 3.44 (s, 2H), 2.35 (s, 4H), 1 .57-1 .48 (m, 4H), 1 .46-1 .36 (m, 2H). 



Example 353 

(±)-6-{4-(l,2,4,4a,9,9a-Hexahydro-3-aza-fluoren-3-y]methy])-phenoxy]-nicotinamide 
_ 0 




Using a method similar to Example 345, using 4-(] ,2,4,4a,9,9a-hexahydro-3-aza- 
^luorene hydrochloric acid salt (0.0866 g, 0.413 mmol), 6-(4-fomiyl-phenoxy)- 
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nicotinamide (compound of example 332, step 1) (0.100 g, 0.413 mrhol), sodiuin 
triacetoxyborohydride (0.131 g, 0.618 mmol), and acetic acid (0.034 mL, 0.594jmmoJ) in 
1 ,2-dichloroethane (8.0 mL) provides, after silica gel chromatography (20:1 —> 110:1 
methylene chloride:methanol), 0.0966g (58%) of the title compound as a white foam: 
high resolution mass specmim (electrospray): m/z calc for C2SH26N3O2 400.2025, found 
400;2049; 'H NMR (DMSO-da): 8.64 (d, IH, J= 2.4 Hz), 8.27 (dd, IH, J = 2.(j, 7.8 Hz), 
8.05 (s br, IH), 7.50 (s br, IH), 7.36-7.30 (m, 2H), 7.27-7.22 (m, IH), 7.16-7.06 (m, 6H), 
3.53-3.43 (m, 2H), 3.13 (q, IH, J= 5.9 Hz), 2.86 (dd, IH, J= 6.8, 15.6 Hz), 2.72-2.60 (m, 
2H), 2.58-2.50 (m, IH), 2.48-2.39 (m, 2H), 2.31-2.22 (m, IH), 1.76-1,67 (m, lljl), 1.45- 
1.34 (m,lH). : 

I 

I 

I 

Example 354 » 
(±)-6-{4-[3-(2-Ch]oro-phenyl)-piperidin-l-ylmethyl]-phenoxy}-nicotinam 




Using a method similar to Example 345, 3-(2-chloro-pheny])-piperidinefumaric 
acid salt (0.128 g, 0.4i0 mmol). 6-(4-formy]-phenoxyVnicotinamide (compound of 
example 332, step 1) (0.101 g. 0.417 mmol), sodium inaceioxyborohydride (0.1.29 g. 
0.609 mmol), and acetic acid (0.034 mL, 0.594 mmol) in 1 ,2-dichloroethane (8.|0 mL) 
provides, after silica gel cluomaiography (20:1 -> 10:1 methylene chloride imethanol) and 
reverse-phase HPLC. 0.1 09 g (62%) of the title compound as a white foam: high 
resolution mass spectrum (electrospray): m/z calc for C24H25CIN3O2 422.1 635, jfound 
422.1664; 'H NMR (methanol-d,): 8.67 (d, IR J= 2.2 Hz), 8.29 (dd, 1^7 = 2.2, 8.3 
Hz), 7.47 (d, 2H, J = 8.8 Hz), 7.39 (d, 2H, J = 7.9 Hz). 7.30 (t, IH, J = 7.0 Hz),|7.2 1 (dt, 
IH. J= 1.3, 7.5 Hz), 7.16 (d, 2H,7= 8.8 Hz),7.03 (d, IH, J= 8.3 Hz), 3.71 (d, ;1H,^ = 
13.2 Hz), 3.67 (d, IH, J = 13.6 Hz), 3.43 (tt, 1H.J= 3.5, 11.9 Hz), 3.12-3.03 (rii, 2H), 
2.25-2.1 1 (m, 2H), 1 .98-1 ,76 (m, 3H), 1 .58 (dq, IH, = 4.8, 1 1 .9 Hz). i 



I 
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Example 355 

(±)-6-{4-[3-(3-Chloro-phenyl)-piperidin-]-ylmelhyl]-phenoxy}-nicotinamide 




Using a method similar to Example 345, using 3-(3-chlorD-phenyl)-piperidine 
fumaric acid salt (0.129 g, 0.414 mmol), 6-(4-fonTiyl-phenoxy)-nicotinamide (compound 
of example 332. step \) (0.100 g. 0.413 nimol), sodium triacetoxyborohydride (0.132 g.. 
0.623 mmol), and acetic acid (0.035 mL, 0.61 1 mmol) in lj2-dichloroethane (8.0 mL) 
provides, after reverse-phase HPLC, 0.129 g (70%) of the title compound as a white 
foam: high resolution mass spectrum (electrospray): m/z calc for C24H25CIN3O2 
422.1635, found 422. 1664; *HNMR (methanol-d4): 8.66 (d, lH,y= 2.6 Hz), 8.30 (dd, 
IH, 7 = 2.6, 8.8 Hz), 7.47 (d, 2H, J = 8.8 Hz), 7.34-7.27 (m, 2H), 7.26-7.19 (m, 2H), 7.16 
(d, 2H, 7 = 8.3 Hz), 7.05 (d, IH, J = 8.3 Hz), 3.70 (s, 2H), 3.07 (d, 2H, J = 1 1 .4 Hz), 2.89 . 
(tt, ]H,J = 4.0, 11.9 Hz), 2.29-2.16 (m, 2H). 2.00-1.72 (m, 3H), 1.56 (dq, IH, j=4,0, 
12.3 Hz). 

Exanip1e356 

(±)-6-{4-[3-(3-Trifluoromethyl-phenyl)-piperidin-l-ylmethyl]-phenoxy}-nicotinamide 




Using a method similar to Example 345, using 3-(3-trifluoromethy]-phenyl)- 
piperidine, hydrochloric acid salt (0.1 10 g, 0.414 mmol), 6-(4-formyl-phenoxy)- 
nicotinamide (compound of example 332, step 1 J (0.100 g, 0.413 mmol), sodium 
triacetoxyborohydride (0.130 g, 0.613 mmol), and acetic acid (0.035 mL, 0.61 1 mmol) in 
1.2-dichloroethane (8.0 mL) provides, after silica gel cliromatography (25:1 methylene 
chlorideimethanol), 0.142 g (75%) of the title compound as a white foam: high resolution 
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mass spectrum (electrospray): m/z calc for C2SH25F3N3O2 456.1899, found 456.1903; 'h 
NMR (methanol-d4): 8.66 (d, lH,J = 2.4Hz), 8.29 (dd, 1H,J = 2.4, 8.3 Hz), 7-.59-7.5] 
(m, 4H), 7.49-7.44 (m, 2H), 7.18-7.12 (m. 2H), 7.04 (d, 1H,7 = 9.3 Hz), 3.69-3|.61 (m, 
2H), 3.08-2.93 (m, 3H), 2.25-2.13 (m, 2H), 2.02-1.93 (m, IH), 1.91-1.72 (ra, 2H), 1.59 
(dq.lH, J = 4.4, 12.2 Hz). 



Example 357 

(±)-6-[4-(3-Methy)-piperidin-]-y]methyl)-phenoxy]-nicotinamide 

0 




Using a method similar to Example 345, using 3-methyl-piperidine (0.0|420 g, 
0.423 mmol), 6-(4-formyl-phenoxy)-nicotinamide (compound of exiample 332,jStep 1) 
(0.101 g, 0.417 mmol), sodium triacetoxyborohydride (0.129 g, 0.610 mmol), and acetic 

acid (0.035 mL, 0.61 1 mmol) in 1 .2-dichloroelhane (8.0 mL) provides, after silica gel 

i 

clircmaiography (10:1 -> 7:3 methylene chloride:methano!), 0.0400 g (29%) of the title 
compound as a white foam: high resolution mass spectrum (electrospray): m/zjcalc for 
C19H94N3O2 326.1869, found 326.1841; 'H NMR (DMSO-dfi): 8.66 (d, lH,J= 2.2Hz), 
8.29 (dd, 1 H, 7 = 2.5, 8.4 Hz), 8.06 (s br. ] K), 7.53 (s br, iH), 7 .ih (d. 2H. J = 8.4 Hz), 
7.17-7.09 (m, 3H), 3.38-3.28 (m,2H). 2.83-2.70 (m, 2H). 1.95 (t. 1H,J= 10.6 hlz), 1.74- 
1 .41 (m. 5H), 0.97-0.79 (m, 4H). ; 

Example 358 

. (±)-6-[4-(3-Phenethy]-piperidin- 1 -ylmethyl)-phenoxy]-nicoiinamid(' 




Using a method similar to Example 345. using 3-phenethyl-piperidine (0.0789 g, 
0.417 mmol). 6-(4-fonnyl-phcnoxy)-nicoiinamide (compound of example 332j step 1) 



BNSDOCrD <WO__20(W026305A1.1A> 



wo 2004/026305 



PCT/US2003/026300 



203 



(0.101 g, 0.417 mmol), sodium triacetoxyborohydride (0.129 g, 0.610 mmol), and acetic 
acid (0.038 mL, 0.664 niiuol) in 1 ,2-dichloroethane (8.0 mL) provides, after silica gel 
chromatography (25:1 8:1 methylene chlorideimethanol), 0.085 g (49%) of the title 
compound as a white foam: high resolution mass spectrum (electrospray): m/z calc for 
C26H30N3O2 416.2338, found 416.2346; N^>1R tmethanol-d^): 8.67 (d, IH, J = 2.0 
Hz), 8.30 (dd, IH, y = 2.4, 8.8 Hz), 7.44 (d, 2H, J= 8.3 Hz), 7.30-7.24 (m, 2H), 7.20-7.13 
(m, 5H), 7.05 (d, IH, J = 7.8 Hz), 3.60 (s, 2H), 3.02-2.90 (m, 2H), 2.71-2.59 (m, 2H), " 
2,05 (dt, lH,y= 2.0, 11.2 Hz), 1.89 (d, IH, J= 12.2 Hz), 1.82-1.69 (m, 2H), 1.68-1.52 
(m, 4H), ].00 (dq, IH, J= 3.4, 12.2 Hz). 



Example 359 

(±)-6-[4-(3-Phenpropyl-piperidin-l-ylmethyl)-phenoxy]- 



nicotinamide 




Using a method similar to Example 345, using 3-phenylpropylrpiperidine (0.0993 
g. 0.414 mmol). 6-(4-formy]-phenoxy)-nicotinamide {compound of example 332, step 1) 
(0.100 g, 0.413 mmol), sodium triacetoxyborohyciride (0.129 g, 0.610 mmol), and acetic 
aciu (0.038 mL, 0.664 mmol) in 1,2-dichJoroelhane (8.0 mL) provides, after silica gel 
chromatography (15:1 8:1 methylene chloride:methanol). 0.0977 g (55%) of the title 
compound as a white foam: high resolution mass spectrum (electrospray): m/z calc for 
C27H32N3O2 430.2495, found 430.251 1; (methano]-d4): 8.66 (d, .lH, J = 2.4 

Hz), 8.31 (dd, la J= 2.4, 8.3 Hz), 7.55-7.49 (m, 2H), 7.31-7.15 (m, 7H), 7.09 (d, IH, J - 
8.8 Hz), 3.94 (d, IH, J = 13.2 Hz), 3.91 (d, ]H.^ = 12.7 Hz), 3.18 (d, 2H, J = 11.2 Hz), 
2.63 (t, 2H, y = 7.8 Hz), 2.42 (dt, 1 H, J = 2.4, 1 2 .2 Hz), 2, 1 4 (t, 1 J = 1 1 .7 Hz), 1 .94- 
1 ,80 (m, 2H). 1 .80-1 .59 (m, 4H), 1 .38-1 .26 (m, 2H), 1 .04 (dq. IH, J = 4.4, 1 3.2 Hz). 
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Example 360 

(±)-6-[4-(3"Ben2yl-piperidin-l-y]methy])-phenoxy]- 



nicotinamide 



Stepl 



(±)-3 - B enzyl -piperi dine 





Combine 3-ben2yl-pyridine (0.524 g, 3J0 mmol) and 10% palladium on carbon 
(0.165 g) in acetic acid (30 mL) and slir al 60 at a pressure of 60 psi. After 6 h, 
purify the reaction mixture by ion exchange chromatography (SCX resin, methanjo] 2 
M ammonia/methanoJ) and silica gel chromatography ( 1 0: 1 3:1 methylene 
chloridennethanol) to provide 0.225 g (42%) of the title compound as a yellow oi 
KMK (DMSO-dc): 7.2? (t, 2K. 7 = 7.3 Hz), 7.22-7.13 tm,3H),3.01 (sbr, 111), 2 
(m, 2H), 2.50-2,34 (3H), 2.16 (dd, IH. J= 9.3, 1 1.7 Hz), 1.70-1.49 (m, 3H), 1.29|{tq, IH. 
J=3.9, 12.7 Hz), L03(dq.lH,J= 3.9, 12.7 Hz). \ ' 



87-2.76 
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Step 2 

- Using a method similar to Example 345, using 3-benzyl-piperidine (0.0748 g, 
0.427 mmol), 6-(4-foiTnyl-phenoxy)-nicotinamide (compound of example 332, step 1) 
(0.101 g, 0.417 mmol), sodium triacetoxyborohydride (0.130 g, 0.613 mmol), and acetic 
acid (0.035 mL, 0.61 1 mmol) in 1 ,2-dichloroethane (8.0 mL) provides, after silica gel 
chromatography (15:1 -> 8:1 methylene chloride:methanol), 0.0626 g (37%) of the title . 
compound as a white foam: high resolution mass spectrum (electrospray): m/z calc for 
C25H28N3O2 402.2182, found 402.2192; ^HNMR (methanol.d4): 8.67 (d, IH, J = 2.0 
Hz), 8.30 (dd, lH,y= 2.4, 8.3 Hz), 7.42 (d, 2H, J= 8.8 Hz), 7.28 (t, 2H, J= 7.3 Hz), 
7.22-7.1 1 (m, 5H), 7.01 (d, IH, J= 8.3 Hz), 3.62 (d, lH,y= 12.7 Hz), 3.58 (d, IH, J = 
12.7 Hz), 2.98-2.88 (m, 2H), 2.55 (d, 2H,^ = 6.3 Hz), 2.08 (t, IH, J= 11.7 Hz), 1.96-1.81 
(m, 2H), 1.80-1.69 (m, 2H), L59 (qt, IH, J= 4.4, 12.7 Hz), 1.1 1-0.98 (m, IH). 

Example 361 

(±)-6-[4-(3-Phenyl-piperidin-l-ylmethyl)-phenoxy]-nicotinamide 




Using a method similar to Example 345, using 3-phenyl-piperidine hydrochloric 
acid salt (0.413 g, 2.09 mmol), 6-(4-formyl-phenoxy>nicotinamide (compound of 
example 332, step 1) (0.500 g, 0.417 mmol), sodium triacetoxyborohydride (0.656 g, 3.10 
riimol), and acetic acid (0.172 mL, 3.00 mmol) in 1.2-dichloroethane (20.0 mL) provides, 
after reverse-phase HPLC, 0.508 g (64%) of the title compound as a white solid: mass 
spectrum (electrospray): m/z = 388.1 (M+1); 'H NMR (DMSO-de): 8.65 (d, IH, J = 2.2 
Hz), 8.29 (dd, IH, J = 2.6, 8.8 Hz), 8.05 (s br, 1 H), 7.50 (s br, IH), 7.39 (d, 2H, J = 8.4 
Hz), 7.35-7.17 (m, 5H), 7.16-7.06 (m, 3H), 3.55 (s, 2H), 2.91 (d, 2H, J= 10.6 Hz), 2.80 
(t, IH, J = n .3 Hz). 2.05 (q, 2H, J = 8.4 Hz), 1 .86 (d, IH, J = 1 1 .3 Hz), 1 .81-1 .56 (m, 
2H), 1.48 (dq, IH, J = 4.0, 12.1 Hz). 
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Example 362 

(±)-6"{4-[3-(4-Fluoro-phenyl)-piperidin-]-ylmeihy]]-phenoxy}-nicotinamide 

hydrochloride i 




Using a method similar to Example 345. using 3-(4-nuoro-phenyl)-piperidine 
(0.1 17 g, 0.542 mmol), 6-(4-formyl'phenoxy)-nicotinamide (compound of exarnple 332, 
step 1) (0.1 ] 1 g, 0.458 mmol), sodium tnacetoxyborohydride (0.135 g, 0.637 njmol), and 
acetic acid (0.034 mL, 0.594 mmol) in L2-dichloroethane (8.0 mL) provides, aher silica 
gel chromatography (12:] methylene chlorideimethanol) and reverse-phase HPLC, 
0,093 8g (51%) of the title compound as a white solid: high resolution mass specti-um 
(electrospray): m/z calc for C24H25FN3O3 406.1931, found 406.1926; NMR '(DMSO- 
dc): 8.64 (d. IH,J= 2.2 Hz), 8:31 (dd, IH, J= 2.6, 8.8 Hz), 8.08 (s br, IH), 7.68 (d, 2H, 
J=SA Hz), 7.52 (s br, IH), 7.42-7.08 (m, 5H), 4.33 (s, 2H), 3.50-3.30 (m, 2H)j, 3.30-2.84 
(m, 3H), 2.05-1.79 (m, 3H), 1.75-1.57 (m, IH). ! 

! 

Example 363 • 
(±)-6-{4-[3-(2-Fluoro-phenyl)-piperidin-l-ylmethyl]-phenoxy}-nicoiinamide 

hydrochloride 




Using a method similar to Example 345, using 3-(4-fluoro-phenyl)-piperidine 
(0.118 g, 0.547 mmol), 6-(4-formy]-phenoxy)-nicotinamide (compound of example 332, 
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Step 1) (0.109 g, 0.450 mmol), sodium triacetoxyborohydride (0.132 g, 0,623 mmol), and 
acetic acid (0.035 mL, 0.61 1 iiotoI) in 1,2-dichloroethane (8.0 mL) provides, after silica 
gel chromatography (12:1 methylene chlorideimethanol) and reverse-phase HPLC, 
0.051 Ig (26%) of the title compound as a white solid: high resolution mass spectrum 
(electrospray): m/z calc for C24H25FN3O2 406.1931, found 406.1933; NMR (methanol- 
d4): 8.66 (d, IH, J= 2.0 Hz), 8.36 (dd, IH, J= 2.4, 8.8 Hz), 7.68-7.63 (m, 2H), 7.45-7.31 
(m, 4H), 7.28-7.22 (m, IH), 7.20-7.14 (m, 2H), 4.47 (d, IH, 7 = 13.2 Hz), 4.43 (d, IH, J = 
13.2 Hz), 3.69-3.59 (m, 2H), 3.52-3.43 (m, IH), 3.27 (t, IH, J= 12.2 Hz), 3.18^.09 (m, 
1 H), 2.22-2.1 5 (m, IH), 2.10-1.87 (m, 3H). 

Example 364 

(±)-6-[4-(3-Cyclohexyl-piperidin-l -ylmethyl)-phenoxy]-nicotinamide hydrochloride 




Step 1 

(±)-3-Cyclohexyl-piperidine 




Combine 3-phenyl-piperidine hydrochloride (0.206 g, 1 .04 mmol) and 5% 
rhodium oh alumina (0.1 12 g, 0.0544 mmol) in methanol (50 mL) and stir at 50 T at a 
H2 pressure of 60 psi. After 4 d^ purify the reaction mixture by ion exchange 
chromatography (SCX resin, methanol — ^ 2 M ammonia/methanol) to provide 0.164 g 
(3:1 mixture of product:staning material) which was used in the next step without fiirther 
purification: mass spectrum (electrospray): m/z = 168.1 (M+1 - product), 162.1 (M+1 - 
starting material). 
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Step 2 ! 

j 

Using a method similar to Example 345, a mixture of 3-cyclohexyl-piperidine and 
3-phenyl piperidine (from step 1 above) (3:1, 0,1 18 g), 6-(4-formyl-phenoxy)- : 
nicotinamide (compound of example 332, step 1) (0.183 g, 0.755 mmol), sodium 
iriaceloxyborohydride (0.247 g, 1.16 mmol), and acetic acid (0.067 mL, 1.17 mmol) in 
1 ,2-dichloroethane (1 0.0 mL) provides, after reverse-phase HPLC, 0.155 g (31%) of the 
title compound as a white solid: high resolution mass spectrum (electrospray): m/z calc 
forC24H32N302 394.2495, found 394.2478; *HNMR (methanol-di): 8,68 (d, IH, J = 2.4 
Hz), 8-38 (dd, 1 H, J = 2.4, 8.3 Hz), 7.69-7.63 (m, 2H), 7.37-7.32 (m, 2H), 7.18 ^^d, ! H, J 
= 8.8 Hz), 4.42 (d, 1H,J= 13.2 Hz), 4.34 (d, 1H,J = 13.2 Hz), 3.62-3.55 (m, 1H),3.54- 
3.47 (m, IH), 2.92 (dt, IH, J= 3,4, 13.2 Hz), 2.84 (t, IH, J= 12.2), 2.08-2.00 (m, IH), 
2.00-1.92 (m, lH), 1.87-1.66 (m,7H), 1.39-1.02 (m,7H). ' 

Example 365 j 
(±)-6-[2-Methy]-4-(3-phenyl-piperidin-lymethyl)-phenoxy]-nicotinami|de 



i 




Combine 4-hydroxy-3-methyl-benzaldehyde (0.502 g, 3.69 mmol). 6-chioro- 
nicoiinonitrile (0.51 0 g. 3.68 mmol), and potassium carbonate (1 .28 g, 9.26 mm'ol) in 

dimethylaceiamide (1 8 mL) and warm to 1 00 *^C. After 1 h, cool to ambient lernperature, 

I 

. i 
! 

i 
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dilute reaction mixture with water (40 mL), and extract with ethyl acetate (3 x 50 mL). 
Wash combined organic extracts with water and brine successively, dry over anhydrous 
magnesium sulfate, filter, and concentrate. Purify the residue by silica gel 
cluomatography (hexanes ethyl acetate gradient^'] .5 L) to provide 0.784 g (89%) of the 
title compound as a light brown solid: mass spectrum (electroispray): m/z = 239.0 (M+1); 
'HNMR(CDCl3): 10.01 (s, lHX8.44(d, IH, J= 2.4 Hz), 7.99 (dd, lH,y = 2.0, 8,3 Hz), 
7.86 (s, IHX 7.81 (dd, IH, J= 1.5, 8.3 Hz), 7.23 (d, IH, J= 8.3 Hz), 7.13 (d, IH, J= 8.8 
Hz),2.25(s,3H). 

Step 2 

(±)-6-[2-Methyl"4-(3-phenyl-piperidin-lymethyl)-phenoxy]-nicotinonitrile 




Conven 3-phenyl piperidine hydrochloride (0.652 g, 3.30 mmol) to the free base 
using ion exchange chromatography (methanol 2 M ammonia/methanol) and 
concentrate. Coinbine iJie free base with 6-(4-joiiriy*-2-melhyl-phenoxy)-nicotinonitrile 
(from step 1 above;) {{).7{S c. 3.29 mmol), .<:odium triacetoxyborohydride (1.05 g, 4.95 
mmol). and acetic acid (0.30 mL, 5.24 mmol) in 1 ,2-dichloroethane (33 mL) and stir at 
ambient temperature. After 1 7 h, wash reaction mixture with saturated sodium 
bicarbonate (aq) (2 x 50 mL), dry over anhydrous magnesium sulfate, filter, and 
concentrate. Purify the residue by silica gel chromatography (hexanes — » 2:1 
hexanes:ethy] acetate) to provide 0.878 g (70%) of the title compound as a white foam: 
'H NMR (CDCh): 8.46(d, IH, J= 2.9 Hz), 7.91 (dd, 1H,7= 2.9, 8.8 Hz), 7.34-7.19 (m, 
7H), 6.99 (d, 2H. J = 8.8 Hz), 3.52 (s, 2H). 3.06^2.94 (m, 2H), 2.86 (tt, IH, 7 = 3.9, 1 1.7 
Hz), 2.13 (s, 3H), 2.10-1 .91 (m, 3H), 1 .84-1 .68 (m, 2H), 1 ,48 (dq, IH, J = 4,9, 1 2.2 Hz-). 

Step 3 
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The nitrile from step 2 may be hydrolyzed to tlie amide final product as described 
amny times herein. ! 

• I 

Example 366 j 

I 

(±)-6-[2-Melhyl-4-(3-phenyl-pyrollidin-lymethyl)-phenoxy]-nicotinamide 




Step 1 

(±)-6-[2-Methy]-4-(3-phenyl-p>Tollidin-lymethyl)-phenoxy]-nicotinonitrile 




Using a method similar to Example 362, using 3-phenyl-pyrrolidine pholsphoric 
acid salt (] .543 6.29 mmol), 6-(4-formy]-2-melhyl-phenoxy)-nicotinonitri]e i 

i 

vcompound of example 365, step ]) (1:499 g, 6.30 mmol), sodium triacetoxyborohydride 
(2.00 g, 9.40 mmol), and acetic acid (0.58 mL, 10.1 mmol) in K2-dichloroethane (50 
mL), after silica gel chromatography (19:1 -> 1:3 hexanes:ethyl acetate) provides 1.65 g 
(71%) of the title compound as a clear syrup: Mass spectrum (electrospray): m/z = 370.1 
(M+l); 'H NMR (CDCh): 8.47 (d, 1H.7 = 2.4 Hz), 7.91 (dd, IH, J = 2.0, 8.3 Hz), 7.32- 
7.28 (m, 5H), 7.26-7.17 (m, 2H), 3.67 (s, 2H), 3.45-3.35 (m, IH), 3.08 (t, IH, J;= 9.3 Hz). 
2.93-2.85 (m, IH), 2.72 (dt, ]H,.;= 5.9, 8.8 Hz), 2.53 (dd, 1H,7= 8,3, 9.3 Hz),; 2.43-2.32 
(m,lH),2.14(s,3H), 1.99-1.88 (m,lH). \ 

Siep2 I 
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Basic hydrolysis of (±)-6-[2-Methyl-4-(3"phenyl-pyrollidin-]ymethyl)-phenoxy]- 
nicotinonitrile as discussed for other nitriles previously is useful to obtain the desired 
nicotinamide product. 

Example 367 

(±)-6-[2-Methyl-4-(3-phenyl-a2epan-lymethyl)-phenoxy]-nicotinamide 




Step 1 

(±)-6-[2-lVlethy]-4-(3-phenyl-a2epan-lyniethyl)-phenoxy]-nicotinonitrile 




Using a method similar lo EAdinple 365 step 2. using 3 -phenyl -azapane (0.061 0 g, 
0.348 mmol), 6-(4-formy]-2-methy]-phencxy)-nicotinonitri]e (compound of example 365 
step 1) (0.0816 g, 0.342 mmol), sodium triaceioxyborohydride (O.llO.g, 0.519 mmol), 
and acetic acid (0.032 mL. 0.56 mmol) in 1,2-dichloroethane (4.0 mL), (no aqueous 
work-up) provides, after. ion exchange chromatogi'aphy (methanol ^ 2 M 
ammonia/methanol) and silica gel chromatography (4:1 1:1 hexanes:ethyl acetate), 
0.0899 g (65%) of the title compound as a yellow oil: Mass spectrum (elecirospray ): m/z 
- 398.2 (M+l). 

Step 2 

The nitrile from above is hydrolyzed under basic conditions to afford the target 
nicotinamide compound. 
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Example 368 

(±)-6-[2-Methyl-4-(4-phenyl-azepan-lymethyl)-phenoxy]-nicotinamidje 




Step 1 



I 



(±)-6-[2-Methyl-4-(4-phenyl-azepan-] Y]T)ethy])-phenovy]-nicotinonitriie 

I 




Using a method similar to Example 365 step 2, using S-phenyl-azapane (10.0957 g, 
0.548 mmol), 6-(4-fonnyl-2-methy]-phenoxy)-nicotinonitri]e (compound of example 365 
step 1) (0.103 g, 0.420 mmol), sodium triacetoxyborohydride (0.1 10 g, 0.651 mmol), and 
acetic acid (0.034 mL, 0.594 mmol) in 1 .2-dichloroethane (5.0 mL), provides, after silica 

gel chromatog»-aphy (^:! ^1:1 hexanes:ethy] acetate), 0.144 g (84%) of the title 
compound as a yellow oil: mass spectrum (elecircspray): m/z = 398.2 (M+1); NMR 
(CDCI3): 8.47 (d, 1H,J= 1.5 Hz), 7.91 fdd, 1H,J= 1.5, 7.8 Hz), 7.33-7.25 (m,|4H), 
7.25-7.21 (m,2H), 7.21-7,15 (m, IH), 7.03-6.97 (m, 2H), 3.73-3.67 (m, 2H), 2.9P-2.81 
(m, 2H), 2.79-2.66 (m, 3H), 2.15 (s, 3H), 2.01-1.67 (m, 6H). \ 

Step 2 

Tlie nitrile compound from step 1 is hydrolyzed under basic conditions to afford|the 

I 

corresponding nitrile, as described previously in the general methodology sections. 



i 
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Example 369 

(±)-6-[2-Methyl-4-(3-phenyl-piperidin-]ymethyl)-phenoxy]Hiic^^ 

methanesulfonate 



CH3SO2H 




Combine (±)-6-[2-iT)ethyl-4-(3-phenyl-piperidinylniethyl)-phenoxy]- 
nicoiinonitrile (compound of example 365, step 2) (0.S78 g, 2.29 nimol) and potassium, 
carbonate (0,159 g, 1,15 mmol) in dimethylsulfoxide (11. 0 mL,). Treat the mixture with 
30% hydrogen peroxide solution (aq) (0.77 niL, 6.79 mmol), and stir at ambient 
tempei*ature. After 4 h, dilute the reaction mixture with water (25 mL) and extract with 
ethyl aceiaie (3 x 30 mL). Wash combined ethyl acetate extracts with brine, dry over 
aiihydrous magnesium sulfate, filter, and concentrate. Crude product is pure by NMR 
and reverse -phase HPLC. Dissolve product in tetrahydrofuran (12 mL) and treat with 
methanesulfonic acid (0.148 mL, 2.28 mmol). White precipitate forms and turns oily 
witbn 3 minutes. Dissolve residue in tetrahydrofuran and concentrate. Product purity is 
82% by reverse-phase HPLC. Purify residue by reverse-phase HPLC. Concentrate 
fractions containing pure product, recrystallize from methanol :diethyl ether (2:5, 16 mL), 
and isolate product by vacuum filtration to provide 0.0941 g (10%) of the title compound 
as white/tan crystals: high resolution mass spectrum (electrospray): m/z calc for 
C25H28N3O2 402.2182, found 402.2172; 'H NMR (methanol-d,): 8.62 (d, IH, J= 2.0 
Hz), 8.36 (dd, IH. J = 2.4, 8.8 Hz), 7.57-7.54 (m, IH), 7.48 (dd, IH. J= 1.5, 7.8 Hz), 
7.43-7.38 (m. 2H), 7.37-7.30 (m, 3H), 7.23 (d, 1H,7= 8.3 Hz), 7.16 (d, IH, J - 8.8 Hz), 
4.45-4.36 (m, 2H), 3.63 U. 2H, J= 14.6 Hz). 3.22 (t, IH. J= 12.2 Hz), 3.17-3.07 (m, 2H), 
2,23 (s, 3H). 2.20-2.13 (m, IH), 2.12-2.92 (m,2H), 1.86 (dq, IH. J = 3.9, 12.2 Hz). 
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Example 370 ! 

(±)-6-[2-MethyK4-(3-pheny]-pyrollidin-]yl-methyl)-phenoxy]-nicotin 

hydrochloride ! 




I 



Combine (±)-6-[2oiiethyl-4-(3-pheny]-pyrollidin-]yl-methyl)-phencxy]| 
njcotinonitrile (compound of example 366) (0.642 g, 1 .74 mmol) and potassium 
carbonate (0.125 g, 0.904 mmol) in dimethylsulfoxide (1 0.0 mL), treat with 30% 
hydrogen peroxide solution (aq) (0,60 mL, 5.3 mmol), and stir at ambient temperature. 
After 5 h, dilute the reaction mixture with water (25 mL) and extract with ethyl iacetate (3 
X 25 mL). Wash combined ethyl acetate extracts with brine, dry over anhydrous 
magnesium sulfate, filter, and concentrate to provide 0.660 g (98%) of the title compound 
(free base) as a white solid, Dissolve product in methylene chloride (10 mL) and treat 
with 4 N hydrochloric acid/dioxane (0.47 mL, 1.87 mmol). Some decomposition occurs. 
Purify product by reverse-phase HPLC to provide 0.1 84 g (25%) of the title compound as 
a white solid: mass spectrum (electrospray): m/z = 388.2 (M+l); NMR (njethanoI-d4j: 
8.63 (d, IH, J = 1.5 Hz), 8.35 (dd, IH, J = 2.4, 8.8 Hz), 7.61 (d, lH,y= 8.8 Hz), 7.54 (d. 
IH, J= 8.8 Hz), 7.41 (t, 4R7 = 4.4 Hz), 7.38-7.30 (m, 1H),7.23 (d, IH, J= 8.3 Hz), 
7.14 (d, IH, J= 8.8 Hz), 4.59-4.49 (m, 2H), 3.99-3.72 (m, 2H), 3.70-3.41 (m, 2H), 3.48 
(I, ]H.7= 11.7 Hz), 2.66-2.51 (m, IH). 2.44-2.15 (m,4H). 

i 

i 

j 
i 

I 
I 
I 

» 
I 
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Examples?] 

(±)-6-[2-Methyl-4-(3-phenyl-azepaivl-yl methyl)-phenoxy]-nicotinamide hydrochloride 




Combine (±)-6-[2-methyl-4-(3-pheny]-a2epan- ] ymethyl)-phenoxy]-nicotinonitrile 
(co:-::roii»^d -^f example 3^V' (0,0876 g» 0.220 iraiol) and poiassiiim carbonate (0,0152 g. 
6.1 1 mmol) in dimeihylsulfoxide (2.0 mL), treat with 30% hydrogen peroxide solution 
(aq) (0.075 mL, 0.66 mmol), and stir at ambient temperature. After 2.5 h, dilute the 
reaction mixture with water (10 mL) and extract with ethyl acetate (3 x 10 inL). Wash 
combined extracts with brine, dry over anhydrous magnesium sulfate, filter, and 
concentrate. Purify the residue by reverse-phase HPLC to provide 0.01 91 g (19%) of the 
title compound as a white solid: high resolution mass spectrum (electi'ospray): m/z calc 
for C26H30N3O2 416.2338, found 4 16.2347; retention time: 3.834 min.The HCl sah of the 
free base was prepared by known protocols. 

Example 372 

(±)-6-[2-Melhyl-4-(4-phenyl-a2epan-lyi'nethyl)-pherjOxyj-':icotinamide 

0 




Using a method similar to Example 371, (±)-6-[2'methyl-4-(4-phenyl-azepan- 
]ymethy])-phenoxy]-nicotinonitrile (compound of example 368) (0.246 g, 0.642 mmol), 
potassium carbonate (0.0429 g. 0.310 mmol). and 30% hydrogen peroxide solution (aq) 
(0.220 niL, 1.94 mmol) in dimethylsulfoxide provide, after ion exchange cliromatography 
(methanol — > 2 M ammonia/methanol), 0.223 g (87%) of the title compound as a white 
solid: high resolution mass spectrum (electrospray): m/z calc for C25H2SN3O2 402.2182. 
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found 402.2172; NMR (methanol-cU): 8.67 (d, IH, J= 2.0 Hz), 8.36 (dd, IH, J = 2.4, 
8.8 Hz), 7.51 (d, 2H, J= 8.3 Hz), 732-7,22 (m, 4H), 7.20-7.14 (m, 3H), 7.04 (c, lH,y = 
8.8 Hz), 3.77 (s, 2H), 2.97 (ddd, lH,y = 3.4, 6.3, 13.2 Hz), 2.92-2.83 (m, 3H), 2.81-2.72 
(m,lH), 2.04-1.76 (m,6H). | 

Example 373 

(±)'6-[2-Fluoro-4-(3-phenyl-pyrroljdin-l-ylnielhy])-phenoxy]-nicotinarnide 

O 




6-(2-Fluoro-4-foniDyl-phenoxy)-nicotinonitrile 




Using a method similar to Example 365. s^ep 1, using 4-hydroxy-3-iluoro- 
benzaldehyde (3.00 g, 21.4 mmol), 6-chloro-n3COtmonitrile (2.98 g, 21.5 mmoij, and 
potassium carbonate (7.40 g, 53.5 mmol) in dimethylacetamide (100 mL) after 6 h at 100 
X provides 3.77 g (73%) of the title compound as a yellow solid (silica gel 
cliromatography conditions: 19:1 1:4 hexanes:ethyl acetate): mass spectrum 
(electrospray): miz = 243^0 (M+1): ^H NMR (CDCI3): 10.00 (d, 1H,7= 2.0 Hz), 8.42 (d, 

IH. J= 1.5 Hz), 8.01 (dd, 1H,7= 2.0, 8.3 Hz), 7.80-7.72 (m, 2H). 7.43 (d, IHJj^ 7.3 

I 

Hz), 7.19 (dJH. 7 =8.8 Hz). \ 
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Step 2 

(±)-6-[2-Fluoro-4-(3-phenyl-pyrrolidin-l-y]methyl)-phenoxy]-nicotinonitri]e 




F 



Using a method similar to Example 365 step 2, using 3-phenyl-pyrolIidine (0.169 
g, 1.15 mmol), 6-(4-fomiyl-2-f!uoro-phpnoxy)-nicotiT)onitrile (compound of example 375 
step 1), (0.200 g, 0.826 mmol), sodium triacetoxyborohydride (0.262 g, 1 .24 mmol), and 
acetic acid (0.071 mL, 1 .24 mmol) in 1 ,2-dichloroethane (8.0 mL), after silica gel 
chromatography (3:1 hexanes:ethyl acetate), provides 0.231 g (75%) of the title 
compound as a clear syrup: mass spectrum (electro spray): m/z = 374.2 (M+1); NMR 
(CDCb): 8.40 (d, lH,y= 2.9 Hz), 7.91 (dd, IH, J = 2.4, 8.3 Hz), 7.30-7.24 (m, 2H), 
7.24-7.21 (m,3H), 7.20-7,09 (m,3H), 7.06 (d, ]H,J= 8.8 Hz), 3.70-3.61 (m,2H),3.40- 
3.31 (mJH),3.01 (tJH,y= 8.8 Hz), 2.84-2.77 (m, IH), 2.75-2.67 (m, 1H),2.53 (dd, 
IH, J= 7.8, 9.3 Hz), 2,39-2.28 (m, IH), 1.95-L84 (m, IH). 

Step 3 

Usmg a method similar to Example 371, (±) -6-[2-fluoro-4-(3-phenyl-pyndidin-l- 
y]methyl)-phenoxy]-nicotinoniirile (compound of example 375, step 2) (0.225 g, 0.603 
mmol), potassium carbonate (0.0425 0.308 mmol), and 30% hydrogen peroxide 
solution (aq) (0.203 mL, 1.79 mmol) in dimeihylsulfoxide (6.0 mL) provide 0.197 g 
(83%)) of the title compound as a white solid: high resolution mass spectrum 
(electrospray): m/z calc for C23H23FN3O2 392.1774, found 392.1760: 'H NMR (methanol- 
d4): 8.62 (d, 1H.7 = 2.4 Hz), 8.32 (d, 1H.7 = 2.9, 8.8 Hz), 7.41-7.25 (m, 7H), 7.25-7.19 
(m. IH), 7.15 (d, IH, y = 8.3 Hz), 3.83 (d, 1H,7 = 13.2 Hz), 3.80 (d, IH, J= 13.2 Hz), 
3.51-3.41 im, IH). 3.18 (d, ]H,7- 9.3 Hz), 3.02-2.94 (m, IH), 2.86 (td, IH, J = 5.9, 8.8 . 
Hz).2.63(l, 1 H.J =8.8 Hz), 2,46-2.35 (m, IH), 2.05-1.94 (m, IH). 
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Example 374 

6'[2-(5-Methylhexyl)-2,3,4,5-tetrahydro-17/-ben2o[c]a2epin-7-yloxy]nicoljnanri^ 




Mix 6-(2,3,4,5-tetrahydro-7/:/-ben2o[c]a2epin-7-yloxy)jiicotinamide (Example 

447, Part E, 0.300 g, 1 .06 mmol), K2CO3 (0.366 g, 2,65 mmol), and 1 -bromo-5-| 

■» 

methyihexane (0A99 g, 1 .05 mmoJ) in DMF (5.3 mL). Heat at 50 °C overnight; then . 
increase the temperature to 80 °C for 3.5 hours. Cool the reaction mixture to room 
temperature and add ethyl acetate (100 mL). Wash with water (1 X 30 mL), brine (IX. 
30 mL), dry the organic layer over Na2S04, filter and concentrate. Purify by fl^sh 

i 

cluomaiography eluting with 6% to 15% (2.0 M NH3 in methanol) in ethyl acei|ate to give 
the title compound : MS ES* 382,2 (M+H)*, HRMS calcd for C23H31N3O2 382.2492 
(M+H)^, found 382.2495, tmie 0.46 min; HPLC [YMC-Pro pack C-18 (150 x 4|.6 mm, S- 
5 microm), 0.05% TFA/acetonitrile in 0.05% TP A/water at LO mL/min, 1 0-2o4 over 5 
min, 20-95% over 1 8 min], tR = 12.4 min, 97.7% purity. ] 

Example 375 ! 

6-(2'Metho::yr4-{[2-(4-methylcyc]ohexy])ethy)amino]methyl}pbenoxy)nicotinkmide 



. methanesulfonate 




Place 6-(4-formyl-2-methox)phenoxy)nicotmamide (Ex 414, Pan B) (0,100 g, 0.367 
mmol), 2-(4-methylcyclohexyl)ethylamine (0.0571 g, 0.404 mmol) and 3A molecular 
sieves in a vial. Add methanol (3.6 mL). cap and stir the mixture overnight. Add MaBH4 
(ca. 3-5 eq in two portions) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 5 g ISCO^ pre-load column. Dry the column in a vacuum oven at 
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room temperature. Purify by eluting through a 1 0 g ISCO*^ column with 6% to 1 5% (2.0 
M NH3 in methanol) in ethyl acetate to give 6-(2-methoxy-4-{[2-(4- 
methj'lcyclohexyl)ethylamino]nieihy])phenoxy)nicotinamide. Dissolve the compound in 
dichloromethane (2.5 mL) and add 1 equivalent of 0,50 M methanesulfonic acid in 
dichloromethane. Stir the solution for a short time before concentrating to give the title 
compound : TOF MS ES* 398.2 (M+H)^, HRMS calcd for C23H32N3O3 398.2444 
(M^-H)^ found 398.2440, time 0.52 min; Anal. Calcd for C25H31N3O3 O.5H2O: C, 57.35; 
H, 7.22; N, 8.36. Found: C, 57.33: H, 6.94; N, 8.34. 

Example 376 

(±)-6-[2-F.thoxy-4-(3-pbenyl-pyiTolidin-l-ylmethylVphenoxy]-nicotinamide 




Step 1 

6-(2-Ethoxy-4-formyl-phenoxy)-nicotinonitrile 
O 




Using a method similar to Example 365, step 1. and using 3-ethoxy-4-hydroxy- 
benzaldehyde (3.00 g, 1 8.0 nimol), 6-chloro-nicoiinonitrile (2.65 g, ] 8.0 mniol and 
potassium carbonate (6.62 g, 45.2 mmol) in dimetliylaceiamide (90 mL), after 3 h at 100 
°C (no purification) provides 4.52 g (93%) of the title compound as a yellow/white solid: 
mass spectrum (electrosprayj: ni/z = 269.0 (M+1); 'H NMR (CDCI3): 9.96 (s, IH), 8.39 
(d, 1H,J= 2.0 Hz), 7.95 (dd, IH, J = 2.0, 8.3 Hz), 7.55-7.50 (m, 2H), 7.33 (d, IH, J= 7.8 
Hz), 7. 1 1 (d, 1 H, 7 = 9.3 Hz), 4.05 (q, lUJ^ 6.8 Hz), 1 . 1 6 (t, 3H, J = 6.8 Hz). 
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. Step 2 . 
(±)-6-[2-Ethoxy-4-(3-phenyl-pyrrolidin-l-ylmeihyl)-phenoxy]-nictotinoiii 




I 



Using a method similar to Exaniple 365 step 2, SiV.d using 3 -pheny!-pyrcpidine 
{0.1 50 g J .02 minol), 6-(4-fonnyl-2-ethoxy'phenoxy)-nicotinonitrile (0.201 g, ^.149 
mmol), sodium tnacetoxyborohydride (0.237 g, 1 .12 mmol). and acetic acid (0.064 mL, 
1.12 mmol) in 1,2-dichloroethane (7.5 mL), after silica gel chroniatography (1 :1 
hexanesrethyl acetate), provides 0.182 g (61%) of the title compound as a clear syrup: 
mass spectrum (electrospray): m/z = 400.2 (M+1); NMR (CDCI3): 8.41 (d, iH, 7= 
2.0 Hz), 7,86 (dd, IH, J = 2.4, 9.3 Hz), 7.29-7.26 (m, 4H), 7.20-7.14 (m, IH), 7;.07-7.03 

(m, 2H), 6.99 (d, IH, J= 7.8 Hz), 6.94 (dd, IH, J= 2.0, 7.8 Hz), 4.01-3.92 (m, 2H), 3.69 

I 

(d, IH, J = 13.2 Hz), 3.62 (d, IH, J = 13.2 Hz). 3.41-3.31 (m, IH), 3.99 (dd, lHi/= 7.8, 
8.8 Hz), 2.86-2.78 (m, IH), 2.77-2.70 (m, IH), 2.54 (dd, IH, J- 7.3, 9.3 Hz), 2U0-2.29 
(m, IH), 1.96-1.85 (m J H). ! 

i 

1 

I 

Step 3 j 

♦ 

i 



I 
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Using a method similar to Example 371, and using (±)-6-[2-Ethoxy-4-(3-phenyl-. 
pyrrolidin-l-ylmethyl)-phenoxy]-nictotinonitrile (step 2 above), potassium carbonate 
(approx. 0.5 equivalent), and 30% hydrogen peroxide solution (aq) (approx. 3 mole 
equivalents) in dimethylsulfoxide provides the title compound. 

Example 377 

(±)-6-[2-Chloro-4-(3-phenyl-pyrrolidin-l -ylmethyl)-phenoxy]-nicotinamide 




CI 

Step ] 




CI 



Usmg a method similar to Example 365, step K and using 4-hydroxy-3-chloro- 
benzaldehyde (3.00 g, 19.2 mmol), 6-chloro-nicotinonitrile (2.65 g, 19.1 mmol), and 
potassium carbonate (6.62 g, 47,9 mmol) in dimethylacetamide (95 mL), after 4 h at 100 

(silica gel chromatography conditions: 19:1 hexanes:ethyl acetate — > ethyl acetate) and 
recrystallization from 1 :1 hexanes:diethy]elher, provides 2.32 g (47%) of the title 
compound as a yellow solid: mass spectrum (electrospray): m/z = 259.0 (M+1): NMR 
(CDCIO: 10.01 (d, IH, J= 2,0 Hz), 8.42 (d, IH, J = 1 .5 Hz). 8.07-8.00 (m. 2H), 7.90 (dd. 
1 H. J = 1 .5, 7.8 Hz), 7.42 (d, 1 H, J = 8.3 Hz), 7.2 1 (d J H, J = 8.8 Hz). 
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. Step 2 j 
(±)-6-[2-Chloro-4-(3-phenyl-pyrro]idin-l-ylniethyl>phenoxy]Hiicod^ 




Using a method similar to Example 365, step 2, using S-phenyl-pyrrolidine (0.160 
g, 1.09 mmol), 6-(4-fo™yl-2-chloro-phenoxy)-nicotinonitrile (0.250 g, 0.966 nlmol), 
sodium triacctoxyborohydride (0.308 g, 1.45 mmol), and acetic aciu (0.090 mL, 1.57 
mmol) in 1 ,2-dichloroethane (1 0.7 mL), after silica gel cliromatography (7:3 
hexanesiethy] acetate), provides 0.202 g (54%) of the title compound as a clear syrup: 
mass spectrum (electrospray): m/z = 390.1 (M+1); ^HNMR(CDCh): 8.41 (d, IH, J = 
2.4 Hz), 7.92 (dd, IH, J= 2.4, 8.8 Hz), 7.50 (d, IH, J = 2.0 Hz), 7.32 (dd, IH, J|= 2.0, 8.3 
Hz), 7.30-7.26 (m, 4H), 7.21-7.16 (m, IH), 7.13 (d, IH, J = 8.3 Hz), 7.07 (d, ll4, J = 8.3 
Hz), 3.70-3.62 (m, 2H), 3.42-3.32 (m, IH), 3.03 (t, IH, J - 8.8 Hz), 2.87-2.79 (m, IH), 
2.75-2.68 (m, IH), 2.54 (t, ]H,7= 7.8 Hz), 2.40-2.29 (m, IH), 1.96-1.85 (m, IH). 

Step 3 

Using a similar method to Example 371 , and using (±)-6-[2-chIcrc 'i-(3 phenyl- 

I 

pyjrolidin-l-y!methyl)-phenoxy]-nicotinonitrile (step 2 above) (0.198 g, 0.508 mmol), 
potassium carbonate (0.0337 g. 0.244 mmol). and 30% hydrogen peroxide solution (aq) 
(0.1 SO mL, 1.59 mmol) in dimethylsulfoxide (5.0 mL) provides 0.126 g (61%) of the title 
compound as a yellowish syrup: high resolution mass spectrum (electrospray): m/z calc 
for C23H23CIN3O2 408.1479. found 408.1449; 'H NN4R (methanol-d,): 8.61 (d,|lH,J = 
2.4 Hz), 8.32 (d, IH. J= 2.4, 8.8 Hz), 7.61 (d, IH. J = 2.0 Hz), 7.44 (dd, IH, J= 2.0, 8.3 
Hz), 7.35-7.29 (ni. 4H), 7.27 (d, IH, J = 8.3 Hz), 7.24-7.1 8 (m, IH), 7.1 1 (d, IH, J = 8.8 
Hz), 3.80 (d, 1H,.;= 13.2 Hz). 3.76 (d, 1RJ= 13.2 Hz), 3.50-3.39 (m, IH), 3.l|5 (dd, 
la J = 7.8, 9.3 Hz), 2.99-2.91 (m, IH), 2.82 (td, ia,; = 6.3, 8.8 Hz), 2.60 (t. ]fl.J= 8.8 
Hz), 2.45-2.34 (m, IH), 2.03-1 .92 (m, IH). 
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Example 378 

6-(3-Phenethy]-23,4,5-tetrahydro-l//-ben2o[^/]azepin-7-yloxy)nicolinaniide 





Step 1 : A^-(2,2-Dimethoxyethyl)-2-(3-methoxyphenyl)-7^-methy)acetamide 
acetal. NaHCOj/CHCIg i |!j I 




■0^ 



3-melhoxyphenyIacetyl chloride 

Dissolve (i'neihylainino)acetaldehyde dimethyl acetal (365 mL, 2.84 mol, 1.05 eq) 
in saturated aqueous NaHC03/CHC]3(4 L/5.5 L) at room tei-nperature in a 22 L reaction 
flask. Add 3-methoxyphenacetyl chloride (500 g, 2.71 mol, 1.0 eq) via an addition funnel 
to the reaction flask over 30 minutes (added at a rate sufficient to control off-gassing). 
Stir the biphasic mixture for 3 hours vigorously. The reaction is determined to be 
complete by TLC (hexanes/ethyl acetate). Collect the CHCI3 layer, and dry over sodium 
sulfate and purify by a silica plug (elute with 1/1 ethyl acetate/hexanes) to obtain N-(2,2- 
dimethoxyethyl)-2-(3-methoxyphenyl)-N-methylacetamide (product with solvent). 
'H NMR (CDCI3): 7.26-7.20 (m, IH); 6.84-6.77 (m, 3H); 4.52 (t, J=5.6 Hz, 0.7H): 4.4.27 
(I, J=5.6 Hz, 0.3H); 3.79 (two singlets, total 3K). 3.77 (s, 0.7H); 3.70 (s, L3H); 3.46 (d, 
J=5.6 Hz, L3H); 3.39 (d, J=5.6 Hz, 0.7H); 3.38 (two singlets, total 6H); 3.05 (s, 2H); 2.99 
(s,lH). 

Step 2: 8-Methoxy-3-methyl-L3-dihydrobenzo[^azepin-2-one . 



Add concentrated HCl (3.5 U to a solution of N-(2,2-dimethoxyethyl)-2-(3- 
methoxyphenyl)-N-methylacetamide (790 g, 2.709 mol, 1.0 eq) dissolved in HOAc (3.5 
L). Stir the mixture for 1 6. hours at room temperature. Dilute the reaction mixture with 4 
L of dichloromethane and then quench slowly with 50% NaOH (4.0 L) over 2 hours. 
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Separate the two layers. Collect the organic layer, dr>' over sodium sulfate and I 
concentrate under vacuum to yield an off-white solid. The solid is put through ^a silica 
plug (1/1 hexanes/eihyl acetate) to obtain the product(Cmpd N, 460 g, 84% yield). 
MSFound: 204.1 (M+H)". • . | 



Step 3: 8-Methoxy-3-methyl-l ,3>4,5-tetrahydroben2o[^azepin-2-one 




Weigh out 5% Pd on carbon MOO g) to a suitable container and ^vet the |c:italyii 

i 

with ethyl acetate (2 L) while maintaining a nio'ogen blanket. Charge the catalyst sluniy 
to.a 10-gallon autoclave and rinse the container with ethyl acetate (1 L) while maintaining 



a nitrogen purge. Add 8-methoxy-3-methyl-l,3-dihydrobenzo[^a2epin-2-one 



(920 g, 4.5 



mol) to the autoclave and rinse with ethyl acetate (4 L). Purge the autoclave with 
nitrogen, seal the autoclave and pressurize witli hydrogen to 50 psi while stirring at 800 
rpm and iTjaintaining the reaction temperature between 20-30 *C. The reactionjis 
determined to be complete by 1 H NMR after 5 hours. Filter the autoclave contents over 
hyflo and rinse with ethyl acetate, then concentrate the filtrate to obtain the product 
methoxy-3-methyl-l,3,4,5-tetrahydroben2o[rf|azepin-2-one as an off-white sol'id (868 g, 
93% yield). [ 
MS Found: 206.1 (M+H)^ i 



Step 4: 7-Methoxy-3-methyl-2,3,4,5-ietrahydro-li/-benzo[i/]azep]ne j 

I 




Dissolve methoxy-3-methyl-],3,4.5-tetrahydrobenzo[flria2epin-2-one (375 g, 183 
mmol, 1 ,0 eq) in THF (2.5 L) and add the solution via an addition funnel over 1 hour to 
slurry of lithium aluminium hydride (LAH) (175 g, 457 mmoK 2.5 eq) in ether/THF (4.5 
L/2 L) in a 22 L reaction vessel under nitrogen while cooled m an ice/acetone 
the starting amide at a rate to maintain the reaction temperature below 30 



bath. Add 
Stir the 
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resulting mixture for 3 hours at room temperature under nitrogen. Tlie reaction is 
detemiined to be complete by TLC. Cool the reaction mixture in an ice/acetone bath and 
quench slowly over 2 hours (off-gassing, exothemiic) with water (175 mL) and 5.0 N 
NaOH solution (350 mL) added in succession. Filter the slurry and wash the solids with 
THF. Add sodium sulfate to the filtrate to remove any excess water, and then filter. 
Concentrate the filtrate down under vacuum to a dark oil to obtain the product methoxy- 
3-methyl-2,3,4,5-tetrahydro-ljy-benzo[/|azepine (360 g, quantitative yield). 
MS Found: 192.1 (M+H)^ 

Step 5: 7-Methoxy-2,3j4,5-tetrahydro-li/-benzo[^a2epine hydrochloride 




The reactions are set up in a 22 L flask, each equipped with a mechanical stirrer, 
healing mantle, condenser and nitrogen bubbler. Add 1 -chloroethyl chloroformate (620 
mL, 5.750 mol, 10.0 eq) over 1 hour to methoxy-3"methyl-2,3,4,5-tetrahydro-l//- 
benzo[^a2epine (1 10 g, 575 mmol, 1.0 eq) dissolved in 1 ,2-dichloroethane (8.0 L) at 60 
^C. under nitrogen, in a 22 L flask. The solution turns dark purple over the next 2 hours. 
Heat the mixture to reflux and stir for 16 hours under nitrogen. The reaction is . 
determined to be complete by TLC. Cool the reaction flask and concentrate under 
vacuum to an oil. Dissolve the oil in methanol (4 L) and add to a 22 L reaction flask and 
stir for 1 6 hours at room temperature under nitrogen. Concentrate the resulting solution 
under vacuum to an off-white solid 220g, 90% yield). 

Step 6: 2.2,2-Trifluoro-l -(7-methoxy-] ,2,4,5-teirahydro-benzo[^azepin-3-yl)ethanone 




Add tnfluoroacelic anhydride (400 mL, 2.780 mol, 1.1 eq) dissolved in 
dichloromethane (500 mL) to a solution of methoxy-2,3,4,5-tetrahydro-li:/- 
benzo[(/lazepine hydrochloride (541 g, 2.530 mol, 1 .0 eq) in dichloromethane (7.5 L) and 
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pyridine (450 inL, 5.570 mol, 2.2 cq) at 0 °C. Stir the resulting solution for 1 6 hours at 
room temperature under nitrogen. The reaction is determined to be complete b| TLC. 
Quench the reaction and wash with 6.0 N HCl (2 X ] L). Collect the organic layer and 
purify using a silica plug f 1 kg) with Darco® (approximately 1 00 g) and elute with 
dichloromethane. Concentrate the eluant to a solid under vacuum. Place the solid in a 



vacuum oven for 16 hours at room temperature to give the title compound (605 
yield). 

GC/MS (m/e): 273(Mf 
Step 7: 2,2,2- rnlluoro-l -(7-hydroxy- 1 ,2,4,5-tetrahydro-ben2o[rf]azepin-3-yl> 



g, 88% 




elhanone 



Dissolve 2,2,2-trifluoro-] -(7-methoxy-l ,2,4,5-tetrahydro-ben2o[i/]a2epiii-3- 

yDethanone (1 0.0 g, 36.6 mmol) in dichloromethane (750 mL). Add BBrs (1 1 .0 mL, 1 1 6 

mmol) and stir for 4 hours. Quench the reaction mixture with water (350 mL). Filter the 

suspension, then separate the two layers. Extract the aqueous layer with dichloromethane 

(2 X 300 mL). Dry the combined organic extracts over MgS04, filter and concentrate to 

give the title compound (8.62 g, 91%): MS ES^ 260 (M+H)\ ES' 258 (M-H)"; ^PLC 

[YjvJC-Hack Pro C-l 8 ( 1 50 x 4.6 mm, S-5 microrn). accionitrile in water containing 

0.01% concentraird HCl at 1 .0 mUmin, 30-99% over 19 min], tp = 8.8 min, ]o]o% purity. 

i 
I 

Step S: 6-[3-(2,2,2-Trif]uoroacetyl)-2,3,4.5-tetrahYdro-l//-ben2o[iflazepin-7- 




yloxyjnicotinamide 

Add 2,2,2 -trifluoro- 1 -(7-hydroxy- 1 ,2,4,5-tetrahydro-benzo[i/]azepin-3- 

yDethanone (0.750 g, 2.89 mmol), 6-chloronicotinamide (0.377 g, 2.41 mmol) and K3CO5 

(0.833 g. 6.03 mmol) to a round bottom equipped with a Dean-Stark trap. Addjtoluene (6 

mL) and DMF (IS mL). Heat at reflux for two hours. Cool the reaction mixture to 1 00 

*C and stir overnight. Remove the toluene and DMF as an azeotrope with xyle^ies. 

I 
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Suspend the solid in 5% melhanol/ethyl acetate (100 mL) and filter. Wash the filter cake 



with ethyl acetate. Concentrate the filtrate, then purify by flash chromatography, eluting 
with 40% ethyl acetate in dichloromethane to give the title compound (0.312 g, 34.0%): 
MS ES* 380 (M+H)""; HPLC [YMC-Pack Pro C-l 8 (1 50 x 4.6 mm, S-S microm), 
acetonitrile m water containing 0,01% concentrated HCl at 1.0 mL/min, 30-99% over 19 
min], tR = 8.5 min, 89% purity. 

Step 9: 6-(2.3,4,5-Tetrahydro-li/-benzo[c/]a2epin-7-yloxy)nicotinamide 



Dissolve 6-[3-(2,2,2-trifluoroacetyl)-2,3,4,5-tetrahydro-l//-benzo[flr|azepin-7- . 
yloxyjnicoiinamide (0.306 g, 0.806 mmol) in 7.0 M NH3 in methanol (10 mL). Seal the 
round bottom and allow to sit without stining. After three hours, concentrate to give the 
title compound (0.22 g, 100%): MS ES* 284.1 (M+H)"*; HPLC [YMC-Pack Pro C-18 
(150 X 4.6 mm, S-5 microm), acetonitrile in water containing 0.01% concentrated HCl at 
1 .0 mL/min, 30-99% over 1 9 min], tR = 1 .2 min, 93% purity. 

Step 1 0: 6-(3-Phenethyl-2,3,4.5-tetrahydro-l//-benzo[c/]azepin-7-y]oxy)nicotinamide 

Take up 6-(2.3,4,5-telrahydro-l//-benzo[J]azepin-7-yloxy)nicotinamide (0.0500 
g, 0.176 mmol) and K2CO3 (0.0488 g, 0.353 mmol) in DMF (1.0 mL). Add 2- 
bromoeihylbenzene (0.0265 mL, 0.194 mmol) and heal to 70 *C overnight. Remove 
DMF as an azeouope with xylenes. Purify by 5 g SCX column by washing with 
methanol and eluting with 2.0 M NH3 in methanol. Tlien purify by flash 
chi'omatography. eluting with 0-10% ethyl acetate and 5% (2.0 M NH3 in methanol) in 
dichloromethane to give the title compound: MS ES"*" 388.1 (M+H)^; HPLC [YMC-Pack 
Pro C-18 (150 X 4.6 mm, S-5 microm). acetonitrile ui water containing 0.01% 
concentrated HCl at 1 .0 mL/min, 30-99% over 19 min], tR = 1 .7 min, 1 00% purity. 
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Example 379 

6-(3-Benzyl-2,3,4,5-tetrahydro-lH-ben2o[d]a2epin-7-yloxy)-nicotinarnide 




Using a method similar to Example 378, part J, using 6-(2,3,4,5-tetrahydro-]i/* 
ben2o[if|a2epjn-7-yloxy)n]cotinamide (Part I) and a slight excess of benzyl bromide 
affords the title compound (0.0291 g, 44.2%): TOF ES" 374.2 (M+H)\ HRMslcalcd for 
C23H24N3O2 374.1 869 (M+H)^ found 374.1 870, time 0.41 min; HPLC [YMC-F|ack Pro 
C-18 (150 X 4.6 mm, S-5 microm), acetnnitnje in water containing 0,01% concentrated 
HCl at 1 .0 mL/min, 30-99% over 1 9 min], tR = 1 .6 min, 1 00% purity. 

Example 380 j 
6-[4-(Phenethylaminomethyl)phenoxy]nicotinamidine i 




Part A: 4-(PhenethyIaminomethyl)phenol 




Dissolve 4-hydroxybenzaldehyde fl.OO g, 8.12 mmol) in methanol (40.6imL). 
Add 3A molecular sieves and phenethylamine (1 .02 mL, 8.12 mmol). Stir at room 
temperature for 1 7 hours. Add NaBH4 (0.341 g, 9.01 mmol). After five hours, filler and 
concentrate. Purify by 1 0 g SCX column washing with methanol and eluting with 2.0 M 
NH3 m methanol to give the title compound as an ofT white solid: HRMS calcd Ipr 
CisHigNO 228.1388 (M+H)"", found 228.1387, time 0.74 min, MS TOF ES^ 22?.] 
(M+H)"*; HPLC [YMC-Pack Pro C-l 8 (150 x 4.6 mm, S-5 microm), acetonitri]e;in water 



containing 0.01 % concentrated HCl at 1 .0 mL/min, 30-99% over 19 min], tR = 1 
100% purity. 



4 min. 



I 
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Part B: (4-Hydroxyben2yl)phenethylcarbamic acid /gr/-butyl ester 




0 



Suspend 4-(phenethylaminoiTiethyl)pheno] (0.750 g, 3.30 mmol) in , 
dichloromethane (]OmL). Add a solution of (BOQoO (1.08 g, 4,95 mmol) in 
dichloromethane (6.5 niL). Quench with l.ON NaOH (75 mL) after 19 hours. Extract 
with dichloromethane (2 x 200 mL). Wash the organic layer with brine (1 x 75 mL), dry 
over Na2S04, filter and concentrate. Purify by flash cliromatography, eluting with 20- 
30% ethyl acetate in hexanes to give the title compound (0.570 g, 52.8%): MS ES*^ 328.3 
(M-^H)\ base peak ES^ 272.1 (M+2H-C(CH3)3)^ ES' 326.3 (M-H)'; HPLC [YMC-Pack 
Pro C- 1 S ( 1 50 X 4.6 mm, S-5 microm), acetonitrile in water containing 0.01 % 
concentrated HCl at 1 ,0 mL/min, .30-99% over 19 min], tR = 14.7 min, 1 00% purity. 



Suspend ammonium chloride (1.16 g, 21.6 mmol) in toluene (10 mL). Cool to 0 
and slowly add 2.0 M A1(CH3)3 in toluene (1 0.8 mL, 21 .b mmol) (see Tetrahedron 
Lett. 1 990, 31(14),! 969-1972). After the gas stops evolving, add a solution of 6- 
chloronicoiinonitrile (1.00 g. 7.22 mmol) in toluene (52 mL). Heat to 80 'C overnight. 
Cool the reaction mixture, then slowly pour into sluuy of sihca gel (40 g) in CHCI3 (200 
mL). Stir for 1 0 minutes before filtering. Filter and wash the silica plug with methanol 
(2x100 mL). Concentrate the filtrate and purify by 1 0 g SC)( column washing with 
methanol and then eluting with 2.0 M NH3 in methanol to g]ve the title compound (0.458 
g. 40.8%): MS ES^ 155.9 (M+H)': HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 



Part C: 6-Chloronicotinamidine 
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microm), acetonitrile in water containing 0.01% concentrated HCl at 1.0 mL/min, 30- 
99% over 1 9 min], tR = 1 .2 min, .97.2% purity. 



Part D: [(6-ChIoropyridin-3-yl)iminomethy}]carbamic acid tert-huty] ejster 




Suspend 6-chloronicotinamidine ( 0.442 g, 2.84 mmol) in THF (28 mLD. Add a 
soluiion of ( BOC):0 (0.620 g, 5.68 mmol) in THF (4 mL). Concentrate after j 6.5 hours. 
Purify by flash chromatography, eluting v/ith 10-30% ethyj acetate in dichlorornethaijc lo 
give the title compound (0.685 g, 94.3%): MS ES" 256.0 (M4-H)^base peak ES^ 199.9. 
(M+2H-C(CH3)3)'. ES* 254.1 (M-H)"; HPLC [YMC-Pack Pro C-18 (150 x 4.6!mm, S-5 
niicrom), acetoniirile in water containing 0.01 % concentrated HCl at 1 .0 mL/nriin, 30- 
99% over 1 9 min], Ir = 1 .5 min, 100% purity. j 



Part E: 6-[4-(Phenethylaminomethyl)phenoxy]nicotinamidine 



Take up (4-hydroxyben2yl)phenethylcarbamic acid ;er/-butyl ester (0.0900 g. 
0.275 mmol), [(6-chIoropyridin-3-yl)iminomethyl]carbamic acid tert-huty] esier (0.0703 
g. 0.275 mmol) and K.COs (0.0950 g, 0.687 mmol) in DMF (2.7 mU Heat at 60 'C for 3 
hours. Then mcrease ihc temperature to 80 *C for an additional 22 hours. Concentrate the 
reaction mixture. Add ethyl acetate to the resulting solid, stir and filter. Concentrate the 
filtrate. Add dichloromethane (0.50 mL) to the solid, then TEA (0.42 mL). Stir for 3.5 



hours at room temperature. Concentrate the reaction mixture. Purify by flash 



40 

Load the 



chromatography, eluting with 70% (2.0 M JiU^ in methanol) in ethyl acetate, 
product onto a 5 g SCX column. Wash with methanol and elute with 7.0 M NH3 in 
methanol to give the title compound (0.0165 g, 17.3%): MS ES* 347.0 (M+H)'', base peak 

ES" 243.0 (M+2H-CH2CH3C6H5)^; HPLC [YMC-Pack Pro C-18 (150 x 4.6 nim, S-5 
microm). acetonitrile in water containing 0.01% concentrated HCl at 1.0 mL/min, 30- 
99% over 1 9 min], tR = 4.7 min, 1 00% purity. ' 
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Example 381 
6.|4-(2. 

Ben2ylaminoethyI)phenoxy]nicolinonamide 




Part A 



[2-(4-Hydrox)T3henyl)elhyl]carbamic acid /er/-buty] ester 




Suspend tyramine (1 0.Og, 73.0 mmol) in THF (200 mL). Cool to 0 'C. Add a 
solution of (B0C)20 (3 1 .8 jg, 1 45 mmol) in THF (43 mL). Allow reaction mixture to 
warm to room temperature overnight. After 20 hours concentrate. Purification through 
two Waters 500A columns on a PrepLC system 500A to give the title compound: MS 
FAB ES* 238.3 (M+H)*', base peak 1 S2.2 (M+2H-C(CH3)3)^; HPLC [YMC-Pack Pro C- 
1 8 (] 50 X 4.6 mm, S-5 microm), acetonitrile in water containing 0.01% concentrated HCl 
at 1 .0 mL/min, 30-99% over 1 9 min], tR = 8.5 min, 1 00% purity. 



6-f4-(2-Aminoethyl)phenoxy]nicoiinonitrile ^ ^ 

Take up [2-(4-hydroxypheny])ethy]]carbamic acid tei't-huty] ester (5.00 g, 21.1 
mmol). 6-ch)oronicoiinoniinle (2.05 g, 14.8 mmol) and K2CO3 (5,10 g, 36.9 mmol) in 
toluene (37 mL) and DMF (111 mL). Heat at reflux for 1 .5 hours. Then cool to 1 00 *C 
and stir overnight at 1 00 T. Remove solvents as an azeotrope with xylenes. 

Suspend the solid in dioxane (73.8 mL), Add 4.0 M HCl in dioxane (73.8 mL). 
Stir at room temperature for tliree days. Filter the precipitate. Wash the filter cake with 
dioxane ( 1 x 30 mL), 50% ether in dioxane (1 x 30 mL) and etlier (30 mL). Purify the 



PartB 
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filler cake using two Waters 500A columns on a PrepLC 500A system lo give jthe title 
compound: HRMS calcd for C14HHN3O 240.1 137 (M+H)^ found = 240.1 139; time 0.38 
min, MS TOF ES" 240.1 (M+Hf, base peak 223.1 (M-NH:)^; HPLC [YMC-Pack Pro C- 
18 (150 X 4.6 mm, S-5 microm), acetonitrile in water containing 0.01% concentrated HCl 
at 1 .0 mL/min, 30-99% over 1 9 min], tp = 1 .6 min, 1 00% purity. 

Parte 

6-[4-(2-Benzylaminoethyl)phenoxy]nicotinonitri]e 




Dissolve 6-[4-(2-aniinoethyl)phenoxy]nicotinonitrile (2.09 g, 8.75 mmol) in 



methanol. Add 3A molecular sieves and benzaldehyde (0.89 mL, 8.75 mmpl) 



Stir at 



room temperature for 1 8 hours. Add NaBH.^CN (1.10 g). After the bubbling subsides, 

filter. Purify by flash chromatography, eluting with 3% (2.0 M NH-^ in methanol) in 

j 

dichloromethane to give the title compound: HRMS calcd for C22H20N3O 330.1620 
(M+Hf , found 330.1620, time 0.39 min, MS TOF ES" 330.2 (M+H)*": HPLC *[YMC- 
Pack Pro C-1 8 (1 50 x 4.6.mm, S-5 microm), acetonitrile in water containing Oi01% 
concentrated HCl at 1 .0 mL/min, 30-99% over 1 9 min], Ir = 2.4 min, 1 00% purity. 

Part D 

{2-[4-(5-Aminomethylpyridin-2-yloxy)phenyl]ethyl]benzyIam;ne 




I 
I 

Dissolve 6-[4-(2-benzylaminoethyl)phenoxy]nicotinonitrile 0.0650 g, 0.197 

mmol) in THF (2.0 mL). Heat to 65 "C before adding borane-dimetliyl sulfide (0.021 mL, 

0.21 7 mmol). Continue heating for about 2 hours, then add 5.0 N HCl (0.30imL). Heat 

I 

at reflux for 1 hour 20 nnnutes before cooling 10 room remperamre. Add 1 .0 if} NaOH 

until the solution is basic. Extract with ether (3 x 25 mL). Concentrate the organic layer 

I 

before purifying by flash chromatography, elunng with 10% (2.0 M NH3 in mpthanol). 
10% methanol and 80% ethyl acetate. Load the product onto a 1 g SCX colurin with 
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methanol. Wash with methanol and elute with 2.0 M NH3 in methanol. Run a second 
flash 40 column eluting with 1 0% (2.0 M NH3 in methanol), 5% methanol and 85% ethyl 
acetate. Load the product onto a 5g SCX column with methanol. Wash the column with 
methanol (4x10 niL) and 25% (2.0 M NH3 in methanol) in methanol (1 x 10 mL). Then 
elute with 50% (2.0 M MHs in methanol) in methanol to give the title compound (0.0141 
g, 21.7%): MS ES"" 334.0 (M+H)'', base peak ES^ 227.0 (M-NHCH2C6H5)"'; HPLC 
[YMC-Pack Pro C-1 8 (1 50 X 4.6 mm, S-5 microm), acetonitrile in water containing 
0.01% concentrated HCl at 1 .0 mL/min, 30-99% over 19 min], \r = 4.8 min, 91.2% 
purity. 

Part E: 

6-[4-(2-Benzylaminoethyl)phenoxY]nicotinonamide 




The amide, may be prepared from the nitrile from step C above by followiong basic 
hydrolysis procedures described previously. 

Example 382 

5-[4-(Phenethylaminomethyl)phenoxy]pyridine-2-carboxyamide 




Part A: 2-Bromo-5-fluoropyridine 




To a 3-neck flask equipped with a dropping funnel and theiTnometer, add 48% 
HBr (44.4 mL) and cool to <0 'C in an acetone/COs bath. Add 2'amino-5-fluoropyridine 
(10 g. 89.2 mmol) over 12 mmutes. With the temperature <0 add Br2 (13.4 mL, 268 
mmo] ) over 20 minutes. Cool the reaction mixture to <-] 0 'C. Add a solution of NaNO^ 
(15.5 g, 223 mmol) in water (50 mL) over 1.5 hours. Stir for additional 30 minutes. Add 
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a solution of NaOH (33.6 g, S3S mmol) in water (50 mL) over 30 minutes. Reniove the 
acetone/C02 bath and allow the reaction mixture to wann to 5 'C. Extract the solution 
with ether (3 x 1 50 mL). Wash the organic layer with water (1 x 75 mL) and brine (1 x 
75 mL). Dry the organic layer over Na2S04, filter and concentrate to give an orange-red 
solid as the title compound (14.1 g, 89.8%): TOF MS Ef 176.9 (M+H)*, HRMS calcd 
for CsHsNBrF 1 74.9433, found 174.9438, time 2.27 min; HPLC [YMC-Pack Pro C-18 
(150 X 4.6 mm, S-5 niicrom), 0,1% TF.Vacetonitrile in 0.1% TFA/water at 1 .0.rnL/min, 
30-99% over 19 min], tg = 7.9 min, 100% purity. 



Part B: 5-Fluoropyridine-2-carbcxamide 




Take up 2-bromo-5-fluoropyrjdine (0.750 g, 4.26 mmol) and CuCN (0.954 g, 10.7 
mmol) in DMF (10.7 mL). Heat to reflux for 5 hours. Cool the reaction mixture to 100 
'C. Add a solution of Fea3 6H20 (0.654 g) in ] 0% HCl solution (30 mL) and stir for 
] 5.5 hours. Cool the reaction mixture to SO 'C and filter. Add 1.0 N NaOH until the 
reaction mixture becomes basic and extract with dichloromethane (3 x 200 mL). : Wash 
the organic layer with brine (1 x 75 mL). dry over >Ja2S04, filter and concentrate; to give 
the tilJe compound (0.186 g, 31.2%): TOFMS.Er 140.0 (M)\ base peak Ef 97!.0 (M- . 

CONH)". HRTvlS calcd for CgHsN-^OF 140.0386, found 140.0378, time 3.40 minj HPLC 

I 

[YMC-Pack Pro C-l 8 (1 50 x 4.6 mm, S-5 microm). acetonitrile in water containing 
0.01% concentrated HCl at 1 .0 mL/min, 30-99% over 19 min], Ir = 7.5 min, 100% purity. 
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Part C: [4-(6-Carbamoylpyridin-3-yloxy)benzy]] phenethylcarbamic acid /er/-butyl ester 




Dissolve (4-hydroxybenzyl)phenethylcarbamic acid /e;7-butyl ester (0.0915 g, 
0.279 mol) in DMF (0.090 mL). Add NaH (80% in mineral oil) (0.0092 g, 0.307 mmol). 
Stir for 30 minutes before adding 5-fluoropyridine-2-carboxamide (0.0391 g, 0.279 
mmol). Heat at 80 'C for 3 days. Load the reaction mixture directly onto a flash 40 
column and elute with 35% ethyl acetate, 3%) 2.0 M NH3 in methanol and 62% hexanes to 
give the title compound (0.103 g, 82.4%): MS ES" 448.5 (M-^H)^ base peak ES" 392.3 
(M+2H-C(CH3)3); HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, 8-5 microm), acetonitrile 
in water containing 0.01% concentrated HCl at 1.0 mL/min, 5-95% over 19 min, 95% 
over 19.01-25 min], tR = 19.5 min, 100% purity. 

Part D: 5-[4-(PhenethylaminomethyI)phenoxy]pyridine-2-carboxyamide 

Dissolve [4-(6-carbamoylpyridin-3-yloxy)ben2y]] phenethylcarbamic acid terh 
butyl ester (0.0979 g. 0.219 mmol) in dichloromethane (2.2 mL), Then add TFA (2.2 
mL). Stir at room temperature for 5 hours. Load the reaction mixture directly onto an 
sex column. Wash with methanol and 33% (2.0 M NH3 in methanol) in methanol. 
Elute with 66% (2.0 M NH3 in methanol) in methanol to give the title compound (0.744 
g, 97.9%): TOP MS ES"" 348.2 (M+H)\ base peak ES* 227.1 (M-NHCH2CH2C6H5)\ 
HRMS calcd for C21H22N3O2 348,1712 (M+H)^, found 348.1700, lime 0.33 min; HPLC 
[YMC-Pack Pro C-18 (150x 4.6 mm, S-5 microm), acetonitrile in water containing 
0.01% concentrated HCl at l.OmL/min, 5-95% over 19 min], tR = 9.0 min, 100% purity. 
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2-[4-(2-Benzylamjnoethyl)phenoxy]njcotinamide 




i 

I 

I 

Part A: {2-[4-(3-Carbamoylpyridin-2-yloxy)phenyl]ethyl}carbamic acid /m-liutyl ester 




Dissolve [2-{4-hydrox>'pheny))ethy]]carbamic acid /er/-butyl ester (Exa'mple 377, 
Part A) (0.500 g, 2.1 1 mmo!) in DMF (10.5 mL). Add NaH (80% in mineral oil) (0.070 
g, 2.32 nimol). Stir at room temperature for 30 minutes. Add 2-chloTonicotina'mide 
(0.330 g, 2. 1 1 mmol) and heat to 1 00 'C. Remove DMF as an azeotrope with xylenes after 
1 8% hours. Take the solid up with eihy] acetate (150 mL) and 1 .0 N NaOH (75 mL). 
Separate the two layers. Extract the aqueous layer with etliyl acetate (1 x 150 ibL), Wash 

the combined. organic layers with brine (1 x 50 mL), dry over Na2S04, filter anjj . 

i 

concentrate. Purify by flash chromatography, ehiting with 35-45% ethyl acetate in 
dichloromethane to give the title compound (0.538 g, 71 .4%): MS ES"*" 358.3 (M-fH)"", 
base peak ES* 302,1 (M+2H-C(CH3)3r, MS ES" 356.4 (M-H)'; HPLC [YMC-^ack Pro 
C-1 8 ( 1 50 X 4.6 mm, S-5 microm). acetonitrile in water containing 0.01 % conJentrated 
HCl at 1 .0 mL/min, 50-99% over 1 9 min], tR = 12.9 min, 1 00% purity. | 

.Pan B: 2-[4-f2-Aminoethyl)phenoxy]nicoiinamide j 




Dissolve {2-[4-(3-carbamoylpyridin-2-yloxy)phenyl] ethyl }carbamic afcid ten- 

buty] ester (0.518 g,l. 45 mmol) in dichloromethane (8.4 mL). Add TEA (8.4 liiL) and 

I 

i 
I 
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stir at room temperature for 4 hours. Concentrate tlie reaction mixture. Load the product 
onto an SCX column with methanol. Wash the column with methanol then elute with 



CuHicNsOa 258.1243 (M+H)"", found 258.1228, time 0.34 min; HPLC [YMC-Pack Pro 
C-18 (] 50 X 4.6 mm, S-5 microm), acetonitrile in water containing 0.01% concentrated 
HCl at l.OmL/min, 5-95% over 19 min], tR = 13.4 min, 100% purity. 



Take up 2-[4-(2-aniinoethy])phenoxy]nicotinamide (0.0555 g, 0.216 mmol) in 
methanol (2.1 niL). Add benzaldehyde (0.022 mL, 0.216 mmol). and 3A molecular 
sieves. Stir at room temperature overnight. Add NaBH^ (0.0082 g, 0.216 mmol) and stir 
for 6 hours before loading directly onto an SCX column. Wash the coJuinn with 
methanol then elute with 2.0 M NH3 in methanol. Purify by flash cliromatography, 
ehning with 4% (2.0 M MH3 in methanol) in dichloromethane to give the title compound 
(0.831 g, 79%): TOP Mb ES' 348.2 (M-fH)\ HRMS calcd for C21H22N2O: 348.1712 
(M+H)'', found 348.1 721 . time 0.35 min: TLC [silica gel 60 ¥2sa, 5% (2.0 M NH3 in 
methanol) in dichloromethane] Rf = 0.20. 



50% (2.0 M NH3 in methanol) in methanol to give the title compound (0.38 g, 100%): 
TOP MS ES^ 258.1 (M+H)"", base peak TOP ES* 241 .1 a^4-NH2)'', HRMS calcd for 



Part C: 2-[4-(2-Ben2ylaminoethyl)phenoxy]nicotinamide 




Example 384 

6-[4-(2-Benzylaminoethyl)phenoxy]pyridine-2-carboxamide 
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Part A: 6-Broniopyridine-2-carbonitrile 

II 
N 

Take up 2,6-dibromopyricline (0.500 g, 2.1 1 mmol) and CuCN (0.1 89 g, 2.1 1 

mmol) in DMF (5.3 inL). Heat at 1 00 *C for 22 hours. Cool to room temperat,ure. Add 

i 

water (50 mL) and extract with ethyl acetate (3 x 100 mL). Wash the organic layer with 
brine (1 x 75 mL), dry over Na2S04, filter and concentrate. Purify by flash j 
cluomatography, eluting with 15-40% ethyl acetate in hexanes to give the title] compound 
(0.108 g, 30.0%): GCMS, MS ES"" 182 (M-H)^. time 8.78 min, % of total 10(j%.; TLC 
[silica gel 60 F254, 30% ethyl acetate in hexanes] Rf = 0.29. I 



I 

Pan B: {2-[4-(6-Cyai-iopyridin-2-y]oxy)phenyl]ethyl}carbamic acid /e/7-butyl ester 




Using a method similar to Example 381 Part A, using [2-(4- ! 
hydroxyphenyl)ethy]]carbamic acid /er/-butyl ester (0.140 g, 0.588 mmol),NaH (80% in 
mineral oil) (0.194 g. 0.647 mmol) and 6-bromopYridine-2-carbonitrile (0.107 g, 0.588 
mmolj gives the title coinpound (0.0895 g, 44.8%): MS ES" 340.2 (M+H)", base peak 

MS ES" 284.0 (MH-2H-C{CH3)3r, MS ES' 338.3 (M-H)-; TLC [silica gel 60 F254, 40% 

i 

ethyl acetate in hexanes] Rf = 0.24. j 



Part C: {2-[4-(6-Carbamoylpyridin-2-yloxy)phenyl] ethyl }carbamic acid /e/j-z-butyl ester 




Dissolve {2-[4-(6-cyanopyridin-2-yloxy)pheny]]ethyl}carbamic acid 



/^r/-butyl 



ester (0.814 g, 0.240 mmol) in DMSO (4.8 mL). Add K2CO3 (0.166 g, 0.120 mmol) and 
then 30% H2O2 (0.071 mL. 0.624 mmol). Stir at room temperature for 3 hours. Quench 
the reaction mixture with water (30 mL). Extract with ethyl acetate (1 x 60 mL). Wash 
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the organic layer with water (1 x 30 mL). dry over MgS04, filter and concentrate to give 
the title compound (68.1 g, 79.5%): MS ES^ 357.9 (M+H)", base peak ES*" 301.9. 
(M+2H-C(CH3)3), MS ES" 356.1 (M-H)"; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S- 
5 microm), acetonitrile in water containing 0,01% concentrated HCl at 1.0 mL/min, 30- 
99% over 19 min], tR = 1 8.5 min, 94.5% purity. 

Pan D: 6-[4-(2-Aminoethyl)phenoxy]pyridine-2-carboxyaniide 




Using a method similar to Example 383 Part B, using {2-[4-{6-carbamoylpyridjn- 
2-yloxy)phenyl]ethyl j carbamic acid /m-butyl ester (0.0631 g, 0.1 76 mmol) gives the 
title compound (0.055 g crude): TLC [silica gel 60 F254, 1 0% (2.0 M NH3 in methanol) in 
dichloromeihane] Rr= 0.13; HPLC [YMC-Pack Pro C- 18 (150 x 4.6 mm, S-5 microm), 
acetonitrile in water containing 0.01% concentrated HCl at 1 .0 mL/min, 30-99% over 19 
min], Ir = 4.8 mm, 1 00% purity. • . 

Part E: 6-[4-(2-Ben2ylaminoethyl)phenoxy]pyridine-2-carbbxamide 

ex.. 

o 

Dissolve 6-[4-(2-aminoethy])phenoxy]pyndjne-2-carboxamide (0.0452 g, 0.176 
mmol) in methanol (2.9 niL). Add benzaldehyde (0.01 8 mL) and 3A molecular sieves. 
Stir at room temperature ovemiglit. Add NaBH4 (0.0066 g, 0.1 76 mmol). Stir for 
additional 6.5 hours before filtering and concentrating. Purify by reverse phase 
chromatography, eluting v^ith 0-99% 0.1% TFA/acetonitrile and 0.1% TFA/water to give 
the title compound (9.4 mg, 1 5.4%): MS ES* 347.9 (M+H)^ HPLC [YMC-Pack Pro C- 
1 8 (] 50 X 4,6 mm, S-5 microm). acetonitrile in water containing 0.01% concentrated HCl 
at 1 .0 mL/min, 5-95% over 19 min], tR = 7.6 min, 1 00% purity. 
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Example 385 
2-[4-f2-Benzy]aminoethyl)phenoxy]isonicotinainjde 




Part A: {2-[4-(4-Cyanopyridin-2-yloxy)phenyl]ethy]}caTbamic acid rerz-butyl ester 




Using a method similar to Example 381, Part A, using 2-chloroisonicotinonitrile 
(0.500 g, 3.61 miTiol) and [2-(4-hydroxypheny])ethyl]carbamic acid /er/-butyl ester 

. i 

(Example 377, Part A) (0.856 3.61 mmol) gives the title compound (0.947, 77,6%): 
MS ES" 340.2 (M+H)\ base peak MS ES" 284.0 (M+2H-C(CH3)3))*; TLC [silica gel 60 
F254, 40% ethyl acetate in hexanes] Rf = 0.30. \ 

Part B: 2-[4-(2-Am)noethy])phenoxy]isonicoiinonitrile i 




Using a method similar to Example 382, Pan D, using {2-[4-(4-cyanop>|ridin-2- 
yloxy)phenyl]ethyr}carbamic acid /er/-butyl ester (0.200 g, 0.589 mmol) gives the title 
compound (0.14g, 1 00%): TLC [silica gel 60 F254. 8% (2.0 M NH3 in methanol) in 
dichloromethane] Rf = 0.32. ^ 

! 

i 



i 
I 

t 
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Part C: 2-[4-(2-Ben2ylaniinoethyl)phenoxy]isonicotinamide 




Dissolve 2-[4-(2-aminoethyl)phenoxy]isonicotinonitrile (0.143 g, 0.589 mmol) in 
methanol {6,0 mL). Add 3A molecular sieves and benzaldehyde (0.061 g, 0.598 mmol). 
Stir at room temperature overnight before adding NaBH4 (0.0226 g, 0.598 mmol). 



eluting with 5% (2.0 M NH^ in methanol), 35% ethyl acetate and 60% dichloroniethane. 

Dissolve the product in DMSO (12 mL). Add K2CO3 (0.041 g, 0.299 mmol), then 
30% H2O2 (0. 1 8 mL, 1 .55 mmol). Stir at room temperature for 1 day. Then heat at 50* "C 
for 6.5 hours. Allow the reaction mixture to cool down to room temperature oveniighl. 
Quench the reaction with 1.0 N NaOH (30 mL). Extract with dichloromethane ( 1 x 75 
mL), wash the organic layer with brine: 1.0 N NaOH (2:1) (1 x 30 mL), filler and 
concentrate. Purify by reverse phase cliromatography, eluting with 30-100% 0.1% 
TFA/acetonitrile in 0.1% TF A/water. Load the product onto an SCX column. Wash with 
methanol and elute with 2.0 M NH3 in methanol to give the title compound (6.4 mg, 
6.1%): MS ES^ 347.9 (M4H)^ MS ES" 346.2 (M-H)': HPLC [YMC-Pack Pro C-IS (150 
X 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1^/^ TF A/water at 5 .0 mL/min, 5-95%) 
over 19 min], Ir = 8.3 min, 92.2% puiity. 



Quench with 1 .0 N NaOH (0.5 mL) then concentrate. Purify with a flash 40 column 



Example 386 

N-Methyl-{6-[4-(phenethylaminomethyl)phenoxy]nicotinamidirie 
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Part A: W-Melhyl-6-chloTonicotinainidine^' ^ ! 
Using a method similar to Example 380, Part D, using 2-chloronicotinonitrile 
(hOO g, 7.32 mmol), 2.0 M Al(CH3)3 in toluene (11 mL, 22.0 mmol) and meihylamine 
hydrochloride (1 ,48 g, 22.0 mmol) gives the title compound (0.952 g, 76.7%): JviS ES*" 
171.8 (M-^H)^ MS ES' 168.0 (M-H)'; HPLC [YMC-Pack Pro C-18 (150x 4.6 mm, S-5 " 
microm). 0.1% TFA/aceionitrile in 0.1% TFA/waier at 1.0 mL/min, 5-95% overj 19 min], 
Ir = 5.0 min, 97.0% purit>'. j 



Part B: yV-Mcihyl-6-[4-(phenethylaminomeihyl)phenoxy]nicotinamidirie 




Take up A--methyl-6-ch]oronicotinamidme (0.0552 g, 0.326 mmol), (4- 
hydroxybenzyllphenethylcarbamic acid ?^77-butyl ester (Example 380, Pan B) (0.107 g. 

0.326 mmol) and K2CO3 (0.225 g, 1 .63 mmol) in DMF (1 .6 mL). Heat at 120 'C for 2.5 

I 

hours. Then mcrease the temperature to 140 *C for additional 20 hours. Removje DMF as 
an azeotrope with xylenes. Take the solid up in dichloromeihane:ethyl acetaieupethanol 
(3:5:1) and filter. Load onto an SCX column with methanol. Wash with methanol and 
elute with 2.0 M NH3 m methanol. Concentrate the eluant to yield the A^-BOC jjrotected 
product. j 

Dissolve the product in dichloromethane (5.0 mL). Add TFA (5 mL) anjj stir at 
room temperature for 6 hours. Concentrate the reaction mixture. Load the prod|uct onto 
an SCX column. Wash with methanol. 33% (2.0 M NH^ in methanol) in methanol and 
66% (2.0 M NH3 in methanol) in methanol. Elute with 2.0 MNH3 in methanol jto give 
the title compound (0.0587 g, 50.2%): TOF MS ES" 361.2 (M+H)'', HRMS calbd for 

C22H-)sN40 361 .2028 (M+H)"", found 361 .2048, time 0.47 min; HPLC [YMC-Pack Pro C- 

I 

1 8 (1 50 X 4.6 mm, S-5 microm). 0.1% TFA/aceionitrile in 0.1% TFA/water at l|.0 
mL/min, 5-95% over 1 9 min], tp = 8.1 min, 1 00% purity; Anal. Calcd for j 
C22H24Cl2N,O 0.9H2O: C, 70.15; H, 6.90: N, 14.88. Found: C, 70.03: H, 6.71: N, 14.91. 
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Example 387 

5-[4-(PhenethyIaminon'ielhy])phenoxy]pyrazine-2-carboxamide 




Part A: 5-Chloropyra2ine-2-carboxamide 

J- 

Suspend ammonium chloride (0.465 g, 8.69 mmol) in toluene (14 mL). Cool to 0 
'C and slowjy add 2,0 M A1(CH3)3 in toluene (4.3 mL, 8.69 mmol). After the gas stops 
evolving, add 5-chloropyrazine-2-carboxylic acid methyl ester (0.500 g, 2.89 mmol). 
Heal at 50 'C overnight. Cool the reaction mixture to room temperature, then slowly pour 
into a slujTy of silica gel (10 g) in CHCI3 (50 mL). Stir for 10 minutes before filtering. 
Wash the silica plug with methanol (2 x 1 00 mL) before concentrating. Take the 
resulimg solid up in dichloromethane and wash with water (30 mL) and brine (40 mL). 
Dry the organic layer over Na2S04, filter arid concentrate. Purify by flash 
cnromatogranhy. eluting with 50% ethyl acetate in hexanes to give the title compound 
(0.1 55 g, 34.0%): TOP MS Ef 1 57.0 (M% HRMS calcd for C5H4l^30Cl 1 57.0043 
(M+H)\ found 157.0047. time 4.19 min: HPLC fYMC-Pack Pro C-18 (150 x 4.6 mm, S- 
5 microm), 0.1% TFA/acetonitrile in 0. 1 % TFA/waier at 1 .0 mL/min, 5-95% over 1 9 
min], Ir = 7.1 min, 1 00% purity. 
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Take up 5-ch]oropyra2ine-2-carboxamide (0.0527 g, 0.334 mmol), (4- j 
hydroxybenzyl)phenethylcarbamic acid tert-hxiXy] ester (Example 380, Part B) (,0.1 10 g, 
0.334 mmol) and KoCO^ (0.11 6 g, 0.836 mmol) in DMF (0.80 mL). Heat at 1 4j3 for 

2 1 .5 hours. Concentrate the reaction mixture then purify by flash chromatography. 

! 

e]uting with 50% ethyl acetate in hexanes to give the title compound (0.019 g, 12.7%): 
MS ES"" 448.8 (M+H)'', base peak MS ES"" 392.8 (M-C(CH3)3)^; HPLC [YMC-'pack Pro 
C-1 8 (1 50 x 4.6 mm, S>5 microm), 0.1% TF.Vacetonitrile in 0.1% TFA/water at 1 .0 
niL/mm, 30-99% over 1 9 min], tR = 1 4.8 min, 1 00% purity. | 

i 

Part C: 5-[4-(Phenethy)aminomethy])phenoxy]pyrazine-2-carboxamide 

Dissolve f4-f5-carbamoyIpyraziii-2-yluxy)ben2yij phenethyicarbamic acid ten- 

tutyl esier (0.015 g, 0.0334 mmol) in dichloromethane (1 mL). Add TFA (1 mL). Stir ai 

room temperature for 6 hours. Load directly onto an SCX (5 g) column. Waslji the 

column with methanol, then elute with 2.0 M NH:, in methanol to give the title' compound 

(1 1 .5 mg, 98%): MS ES"" 348.9 (M+H)^ HPLC [YMC-Pack Pro C-l 8 (1 50 x -4.6 mm, S- 

5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 5-95% over 19 

min], Ir = 9.4 min, 98.4 puniy. j 

I 

I 

i 

i 

I 

i 
I 
I 

■ i 

I 

i 
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Example 388 

5-(4-{[2-(4-Fluorophenyl)ethy]amino]methyl}phenoxy)pyridine-2-carboxamide 




Part A: Ethyl 5-fluoropyrjdine-2-carboxylate 




To a Parr shaker add 2-bromo-5-fliioropyridine (Example 382, Part A) (7.00 g, 

39,8 minol), NaOAc (13.1 g, 159 mniol), absolute ethano) (100 mL) and [1,1- 
bis(diphenylphosphjno)feiTOcene]dichloropalladiiim(Il):djchloroinethane (1 .62 g, 1 ,99 
mmol). Charge the reaction vessel with 50 psi of CO. Heat at 90 'C for 18,25 hours. 
Cool the reaction mixture before filtering tlirough a Celite® pad. Wash the pad with 
ethyl acetate, then concentrate the filtrate. Purify by flash chromatography, eluting with 
25% ethyl acetate in hexanes to give the title compound (4.62 g. 68.6%): MS ES"^ 169.9 
^M-^H)^ base peak MS ES".141.8 (M+H-CHjCHsf ; HPLC [YMC-Pack Pro C-18 (150 x 
4.6 mm, S-5 microm), 0.1% TFA/acetoniirile in 0.1% TFA/wa(er at J .0 mL/min, 5-95% 
over 19 min], Ir = 10,3 min, 97.0 purity. 

. Part B: 5-Fluoropyridine-2-carboxylic acid 



Dissolve ethyl 5-fluoropyridine-2-carboxyIate (4.60 g, 27.2 nimol) in THF (34 
mL) and methanol (34 mL). Add 1 .0 N NaOH (32.6, 32.5 mmol) and stir at room 
temperature for 1 .3 hours. Concentrate the reaction mixture. Then add 1.0 N HCl (32.6 
mL), stir and concentrate. Take the solid up in 20% methanol, 3% AcOH and 77% 
dichloromethane and filter through a silica plug. Wash the plug with the solvent listed 
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above until all of the product eluies off to give the title compound (3.8 g, 1 00%): MS ES* 

j 

142.03 (M+H)^ HRMS calcd for CcHsNO.F 142.0304 (M+H)\ found 1 42.03016, time 
0.46 min, 0.51: HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S^5 microm), 0.1% 
TFA/acelonitrile in 0.1% TF A/water at 1.0 mL/min, 5-95% over 19 min], tR = 6,3 min, 
100% purity. 




Part CI: 5-Fluoropyridine-2-carboxamide 
Take up 5-Fluoropyridine-2-carboxylic acid (3.S2 g, 27.1 mmol) in ThIf (67.7 
niL). Add 7^^-hydroxysuccinimide (3.43 g, 29.8 mmol) and l'(3-dimethylaminopropyl)-3- 
eihylcarbodiimide hydrochloride (5.71 g, 29.8 mmol). Add DMF (15 mL) to dissolve the 
gum formed. Stir for 3 hours at room temperature before adding ammonium chloride 
(2.17 g, 40.6 mmol). Bubble in ammonia gas for five minutes. Seal the reaction vessel 

and siir the reaction mixture overnight before concentrating. Take the solid up in water 

j 

(150 mL) and extract with ethyl acetate (4 x 225 mL). Dry the organic layer oyer 

i 

Na2S04, filter and concentrate. Purify by flash chromatography, eluting with 25% ethyl 
acetate, 1% (2.0 M NH3 in methanol) and 74% dichloromethane to give the title 
compound (3.06 g, 80.7%); TOF MS El' 140.0 (M)"", TOF MS Ef 97.0 (M+lk- 
CONH2)', HRMS calcd for C6H5N2OF 140.0386, found 140.0394, time 3.4 min: HPLC 
[YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 10.1% 
TF A/water at 1.0 mL/min, 5-95% over 19 min], Ir = 7.1 min, 100% purity. 

Part C2: 4-[L3]D)oxolan-2-yl-phenol 




I 

Mix 4-hvdroxvbenzaldehYde (1.23 g, 10.1 mmol), imidazole (1.37 g, 20.2 mmol). 

• i 

and iriisopropylsily] chloride (2.60 mL, 12.1 mmol) in DMF (10 mL) and stirjat room 
temperature for 2 hours. Quench the reaction with saturated aqueous NH4CI (50 mL) and 
extract with EtOAc (3 x 100 mL). Wash the organic layers with H2O and brine (50 mL 
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each). Combine the organic layers, dry over MgSO^, concentrate and purify. by flash 
chromatography, eluting with 2.5% Et20/hexanes to afford 4- 
triisopvopylsily]oxybenzaldehyde(2.78 g, 99%). 

Heat at reflux a mixture of the aldehyde (2.1033 g, 7.55 mmol),;?-TsOHH20 
(14.4 mg, 0.076 mmol), and ethylene glycol (4.2 mL, 75.5 nimol) in benzene (75 mL) 
overnight, while removing azeotropically the H2O formed. Cool and wash with 10% 
K2CO3 (2 X 50 mL) and brine which contains 10% K2CO3 (50 mL). Back-extract the 
aqueous layers Math benzene and Et20 (100 niL each). Concentrate the combined organic 
layers after drying over Na2S04 to afford (4-[l,3]dioxo]an-2-yl- 
phenoxy)triisopropylsi]ane. 

Dissolve the silyl ether in THF (70 mL) and treat with 1.0 M tetrabutylammonium 
fluoride (TBAF) in THF (8.0 mL) at room temperature for 1 hour. Concentrate, dissolve . 
the residue in Et20 (1 00 mL) and wash with H2O (2 x 50 mL) and brine (50 mL). Back- 
extract the aqueous layers with Et20 (2 x 1 00 mL). Combine the organic layers, dry over 
MgSOii, concentrate and purify by flash chromatography, eluting with 20-30% 
EtOAc/hexanes to afford the title compound (0.9799 g, 7S%): HRMS calcd for C9H,o03 
1 66.0630 (M)^, found 1 66,0648, time 4.69 min; IR (cm"^) 3278 (OH); Anal. Calcd for 
C9H10O3 O.6H2O: C, 61.08; K 6.38. Found: C, 61.21: H, 6.58. 

Following 2-substituted-4-[l,3]dioxolan-2-yl-phenols were prepared in a. similar 
manner: 

?-Chloro-4-[l,3]dioxolan-2-yl-phenol: HRMS Ef calcd for C9H9O3CI 156.00 (M- 
C2H4O)", found 1 56.00, time 4.69 min. 

4.[l,3]Dioxolan-2-yl-2-fluorophenol; HRJS^S calcd for C9H9O3F 184.0536 (M)\ 
found 1 84.0525, time 4.24 min; IR (cm'*) 3573 (OH). 

4.[],3]Dio?{olan-2-yl-2-methox>phenol: HRMS calcd for CioH]204 196.0736 
(M)\ found 196.0727. time 5.02 min: IR (cm'*) 3497 (OH) 

4^[L3]Dioxolan-2-yl-2-methylphenol: HRMS calcd for CjoHnOa 180.0786 (M)', 
found 1 80.0785, time 4.97 min: IR (cm'^) 3409 (OH) 

4-[L3]Dioxo]an-2>yl-2-ethoxy]Dhenol: HRK^S calcd for CnH,404 210.0892 (M)\ 
found 2 1 0.0886, time 5.20 min; IR (cm"^) 3400 (OH). 
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Part D: 5-(4-Fonny]phenoxy)pyridiiie-2-carboxamide 



Dissolve 4-[],3]dio>;o]an-2-y]phenol (Part C2, 0.471 g, 2.85 mino]) in E)MF (89.5 
mL). Add NaH (80% in mineral oil) (0.128 g, 4.28 mmol). Stir at room temperature for 
about an hour before adding 5-fluoropyridine-2-carboxaniide (0.400 g, 2.85 mrnol). Heat 
at 80 'C for 4.5 hours before concentrating to dryness to form 5-(4-[l ,3]dioxolan-2- 
ylphenoxy)pyridine"2-carboxamide. . j 

Take up the acetal product in S8?/o formic acid (9.5 mL). Stir at room temperature 
for about 3 hours before concentrating. Purify by flash cliromatography, eluting with 
35% ethyl acetate in dichloromethane to give tl^e title compound(0.744 g): MS ES* 242.8 
(M+H)"; HPLC [YMC-Pack Pro CO 8 (1 50 x 4.6 mm, S-5 microm), 0. 1 % ! 
TFA/acetonitrile in 0.1 % TF A/water at 1 .0 mUmin, 5-95% over 1 9 min], Ir = 1 1 .0 min, 
89.1% purity. 1 . 



. Part E: 5-(4-{[2-(4-Fluorophenyl)ethylamino]methyl}phenoxy)pyridine-2-carboxamide 




Suspend 5-(4-formy]phenoxy)pyridine-2-carboxamide (0.0271 g, 0.1 12 mmol) in 
methanol (2.1 mL). Add 4-fluorophenethylamine (0.015 mL. 0.1 12 mmol) and 3A 
molecular sieves. Stir at room temperature overnight. Add NaBH4 (in small Excess) and 
stir for additional 3 hours. Load the reaction mixture directly onto a 5 g SCX column. 
Wash the column with methanol and elute with 2.0 M NH? in methanol. Purif^ by flash 
chromatography, eluting with 70% ethyl acetate, 5% (2.0 M NH3 in methanol) and 25% 
hexanes to give the title compound (0.0370 g, 90.5%); TOP MS ES* 366.2 (Njl+H)", base 
peak TOP MS ES^ 227.1 (M-NHCH2CH2C6H4F)^ HRMS calcd for C21H21N3P3F 
366.1 61 8 (M+Hf, found 366.1 62K lime 0,42 min; HPLC [YMC-Pack Pro C-;l 8 (150 x 

4.6 mm. S-5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1 .0 mL/niin, 5-95% 

! 

over 1 9 min], tR = ] 0.2 min, 1 00% purity. j 

i : 
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Example 389 

5- {4-[(3-Methylbutylaniino)niethy]]phenoxy}p)aidine-2-carboxaniide methanes^ 




Suspend 5-{4-fomiy]phenoxy)pyridine-2-carboxamide (0.0429 g, 0.160 mmol) in 
methanol (1 .5 mL). Add isoamylamine (0.01 85 rnL, 0.1 12 inmo!) and 3A mclecular 
sieves. Stir at room temperature overnight. Add NaBH4 (in small excess) and stir for 
additional 3 hours before filtering. Add saturated aqueous NaHCOa (20 mL) to the 
filtrate. Extract with dichloromethane (3 x 50 mL). Dry the organic layer over Na2S04, 
filter and concentrate. Purify by flash chromatography, eluting with 5% (2,0 M NH3 in 
methanol), 70% ethyl acetate and 25% hexanes to give the title compound as a fi*ee base 
(0.0323 g). Redissolve the product in THF (1 mL) and add a solution of 1 .27 M 
methanesulfonate in THF (0.0298 mL) to give the title compound (0.039 g, 64.6%): MS 
ES*" 314.0 (M+H)*, base peak MS ES* 226.9 (M-NHCH3CH2CH(CH3)2)''; HPLC [YMC- 
Pack Pro C-l 8 (150 X 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 
1 .0 mL/min, 5-95% over 1 9 min], tR = 9.3 min, 96.0% purity. 

Example 390 

5-{2-Methyl-4-[(3-methy]butylamino)methy]]phenoxy}pyridine-2-carboxamide 

methanesulfonate 
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Part A: 5-(4-FormYl-2-meihylphenoxy)p>'ridine-2-carboxamide 




Using a method similar to Example 388 Part D, using 5-fluorop>Tidine-2- 
carboxamide fExample 388 Part C) (0.400 g. 2.85 mmol) and 4-[l,3]dioxolan-2|yl-2- 
methylphenol (Example 388, Part C2) (0.514 g, 2.85 mmol) gives the title compjound 
(0.259 g): TLC [silica gel 60 F254, 30% ethyl acetate in dichloromethane] Rf = 0120; 
HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, So microm), 0.1% TFA/acetonitrile in 
0.1% TFA/waier at 1.0 mL/min, 5-95% over 19 min], tp = 12.1 min, 73,l%purijty. 



Part B: 5- {2-Methyl-4-[(3-methylbutylamino)methyl]phenoxy|pyridine-2-carboxamide 

methanesulfonate ! 




Using a method similar to Example 389, using 5-(4-fomiyl-2- { 
methy]phenoxY)pyridinr-7-ra'"boxamide (0.0429 g, 0.160 mmol) and isoamylamine 
(0.01 8 niL. 0.160 mmol) gives the title compt.;:nd (0.0576 g, 92.1%): TOF MS ES' 
328.2 (M+H)". base peak MS ES^ 241 .1 (M-NHCH2CH2CH(CH3)2)^ HRMS calcd for 
C19H26N3O2 328.2025 (M+H)^ found 328.2015, time 0.33 min; HPLC [YMC-Pack Pro 
C-1 S (1 50 x 4.6 mm, S-5 microm), 0.1% TFA/aceionitrile in 0.1% TFA/water at 1.0 
miymin, 5-95% over 19 min], tR = 9.9 min, 1 00% purity. 
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Example 391 

5-{2-Methoxy-4-[(3-methylbuty]amino)methyI]phenoxy}pyridine-2-carboxamid 

methanesulfonate 




Pan A: 5-(4-Formyl-2-niethoxyphenoxy)p>Tidine-2-carboxamide 




Using a method similar to Example 388 Part D, using 5-fluoropyridine-2- 
carboxamide (Example 388 Part C) (0.400 g, 2.85 mmol) and 4-[l,3]dioxolan-2-yl-2- 
methoxypheno) (Example 386, Part C2) (0.560 g, 2.85 mmol) gives the title compound 
(0.126 g. 1 6%): MS ES* 272.9 (M+H)*"; HPLC [YMC-Pack Pro C-1 8 (150 x 4.6 mm, S- 
5 microm) 0.1% TFA/aceionitrile in 0.1% TFA/vvater at 1.0 mL/min. 5-95% over 19 
min], Ir = 11 . 1 mill. 97.2% purity. 

Part B: 5- !2-Methoxy-4-[(3-methy]butylamino)methy]]phenoxyjpyridine-2-carboxamide 

methanesulfonate 




Using a method similar to Example 389, using 5-(4-fomiy]-2- 

methoxyphenoxy)pyridine-2-carboxainide (0.043 g, 0.160 mmol) and isoamylamine 
(O.OI 8 mL, 0.160 mmol) gives the title compound (0.055 g, 81 .2%): TOP MS ES"" 344.2 
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(M-i-H)*, base peak MS ES' 257.1 (N4-NHCH2CH2CH(CH3)2)*, HRNdS calcd fori 
C19H26N3O3 344.1974 (M+H)^ found 344.1978, time 0.35 min; HPLC [YMC-Pack Pro 
C- 1 8 (1 50 X 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1 % TFA/water at 1 .0 
mL/min, 5-95% over 1 9 min], tR = 9.5 min, 97.0% purity. 

Example 392 



5-(4-{[2-(3-Trifluoromethylpbenyl)ethy]amino]metliyl)phenoxy)pyridine-2-cari)oxamide 

methanesulfonate . ' 




Using a method similar to Example 389, using 5-(4-formy]phenoxy)pyribine-2- 

carboxamide (Example 388. Part D) (0.0337 g, 0.139 mmol) and 2-(3- | 

j 

trifluoromethylphenyl)ethylamine (0.0263 g, 0.139 mmol) gives the title compojund 
(0.0127 18%): MS ES" 415.9 (M+H)"*, base peak MS ES'' 226.9 (M- j 
NHCHoCH2CH(C6H4)CFj)^ HPLC [YMC-Pack Pro C-i 8 ( 150 x 4.6 mm, S-5 riiicrom). 



0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mUmin, 5-95% over 19 min], 
min, ] 00% purity. 



tR=n.4 
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Example 393 

5-{4-[(2-Thiopben-2-ylethylaniino)methy]]plienoxy)pyridine-2-carboxam3de 

metlianesulfonate 




ITsing a method similar to Exsniipls 3S9, using 5 (4-fcnjiylphenoxy)pyrjdiijc-2- 
carboxamide (Example 388, Part D) (0.033 g, 0.136 mmol) and 2-(2-thienyl)elhylamine 
(0.0208 g, 0.163 mmol) gives the title compound (0.039 g, 64%); TOP MS ES"" 354.1 
(M+H)^, base peak MS ES*" 227.1 (M-NHCH2CH2(C4H3S))^ HRMS calcd for 
C19H20N3O2S 354.1276 (M+H)^ found 354.1298, time 0.30 min; HPLC [YMC-Pack Pro 
C-IS (150 X 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 
mL/min, 5-95% over 1 9 min], Ir = 9.5 min, 98.4% purity. 

Example 394 

5-{2-Methyl-4-[(2-thiophen-2-ylethylamino)methyl]phenoxy)pyridine-2-carboxamide 

methanesulfonate 

%,0H CH, 

Usmg a method similar to Example 389, a reaction of 5-(4-formy]-2- 
methylphenoxyJpyridine-2-carboxamide (Example 390, Part A) (0.0349 g, 0.136 mmol) 
and 2-(2-thienyl)ethYlamme (0.021 mL, 0.163 mmol) gives the title compound (0.0462 g, 
73%): TOP MS ES" 368.1 (M+H)"", base peak MS ES" 241.1 (M-NHCH2CH:(C4H3S)\ 
HRMS calcd for C20H22N3O2S 368.1433 (M+H)\ found 368.1436, time 0.36 min; HPLC 



BNSDOCID <WO__2004026305A1JA> 



wo 2004/026305 



254 

[YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1%TFA/acetonitrile in 0.1% 
TFA/water at 1 .0 mL/min, 5-95% over 1 9 min], Ir = 1 0.0 min, 1 00% purity. I 



Example 395 i 

5-{2-Methoxy-4-[(2-thiophen-2-y]ethylamino)methyl]phenoxy}pyridine-^ 

meihanesulfonate 




Using a method similar to Example 389, using 5-(4-formyl-2- . 

methox)T3he3ioxy)pyridine-2-carboxamide (Example 391, Part A) (0.0370 g, 0.136 mmol) 

I 

and 2-(2-thieny])eihylamine (0.021 mL, 0J63 mmol) gives the title compound (0.025 g, 
38%): TOP MS ES" 384.1 (M+H)^, base peak MS ES* 257.1 (M-NHCH2CH2(C4H3S)\ 
HRMS calcd for C20H22N3O3S 384.1 382 fM+H)^ found 384.1 373, time 0.37 min; HPLC 
[YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonilrile in 0.1% 
TFA/waier at 1 .0 mL/min, 5-95% over 1 9 min], Ir = 9.6 min, 1 00% purity. | 

I 

Example 396 j 

5--(4-[(2-Cyclopentylethylamino)methyl]phenoxy]pyridine-2-carboxamijde 

methanesu 1 f onate I 




Using a method similar 10 Example 389, and using 5-(4-formylphenoxy)pyridine- 
2-carboxamide (Example 388, Part D) (0.033 g, 0.138 mmol) and 2> 
cyclopentylethylamine (0.0156 g, 0.138 mmol) gives the title compound (0:0308 g, 51%): 
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TOF MS ES^ 340.2 (M+Hf, base peak MS ES^ 227.1 (M-NHCH2CH2(C5H9))'', HRMS 
calcd for C20H26N3O2 340.2025 (M+H)\ found 340,2039, time 039 min; HPLC [YMC- 
Pack Pro C-1 8 (150 X 4,6 mm, S-5 microm), 0.1%TFAyacetonitrile in 0.1% TFA/water at 
1 .0 mL/min, 20-99% over 23 min], Ir = 7.8 min, 95,9% purity. 

Example 397 

5-{4-[(2-Cyclopentylethylamino)methyl]-2-metliylphenoxy}pyridine-2-carboxamide 

methanesulfonate 




Using a method similar to Example 389, a reaction of 5-(4-formyl-2- 
melhylphenoxy)pyridine-2-carboxamjde (Example 390, Part A) (0.0353 g, 0.138 mmol) 
and 2-cycjopentylethylamine (0.0156 g, 0.138 mmol) gives the title compound (0.0349 g. 
56.3%): TOF MS ES"" 354.2 (M-^U)\ base peak MS ES"" 241 .1 (M-NHCH2CH2(C5H9)r, 
HRMS calcd for C2,H28N302 354.21 82 (M+Hf, found 354.21 88, time 0.38 min; HPLC 
[YMC-Pack Pro C-18 (150 x 4.6 mm. S-5 mic.rom). 0.1?/o TFA/acetonitrile in 0.1% 
TFA/ waier ai i .0 mL/min. 20-99% over 23 min], tR = 8.5 min, 96.0% purity. 

Example 398 

5-{4-ff2-Cyclopemylethylamino)methyl]-2-methox>i3henoxy)pYridine-2-carboxamide 

methanesulfonate 




Using a method similar to Example 389, a reaction of 5-(4-fonnyl-2- 
meihoxyphenoxy)pyridine-2-carboxamide (Example 391, Part A) (0.0375 g, 0.138 mmol) 
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and 2-cyclopenty]ethylamine (0.0156 g, 0.138 mmol) gives the title compound (0.034 g, 
52.9%): TOF MS ES* 370.2 (M+H)\ base peak MS ES* 257.1 (M-NHCH2CH2(C5H9))^ 
HRMS calcd for C21H2SN3O3 370.2123 (M+H)^ found 370.2155, time 0.38 min:!HPLC 
[YMC-Pack Pro CMS (I50'x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TF A/water at 1 .0 mL/min, 5-95% over 1 9 min], tR = 1 0.5 min, 96. 1 % purity. \ 



Example 399 



5-(4-{[(Ben2o[6]thiophen-3-ylmethyl)amino]methyl]phenoxy)pyridine-2-carboxamide 

methanesulfonate i 




Using a method similar to Example 389, a reaction of 5-(4- j 
foiTnylphenoxy)pyndine-2-carboxamide (Example 388, Part D) (0.037 g, 0.154 mmol) 

and benzo[Z)]thiophen-3-ylmelhylamine (from the hydrochloride salt freed on a 1 g SCX 

i ■ 

column washing with methanol and eluting with 2.0 M NH? in methanol) (0.048^5 g. 0.297 
mmol) gives the title compound(0.0398 g, 53%):, TOF MS ES*:T1C, 390.1 (M+|H)', 
hRMS calcd for Q^HioHiOsS 390.1 276 (M+H)*, found 3.90.1 261 , time 0.38 mjn; HPLC 
[YMC-Pack Pro C-1 8 ( 1 50 x 4.6 mm. S-5 microm), 0. 1 % TFA/acetonitrile in oJl% 
TFA/water at 1 .0 mL/min, 20-99% over 23 min], tR = 8.0 min. 1 00% purity; Anal. Calcd 
for C22H,9T<l303S l .5CH4O3S: C, 52.89; H, 4.72; N, 7.72. Found: C, 52.69; H. >J. 
7.72. ' 
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Example 400 

5-{4-{[2-(4-Methoxyphenyl)ethylamino]methyl}phenoxy)pyridine-2-carbox 

methaiiesulfonate 



Using a method similar to Example 389, a reaction of 5-(4- 
foi7nylphenoxy)pYridine-2-carboxamide (Example 388, Part D) (0.039 g, 0. 1 59 mmol) 
and 4-methoxyphenethylamine (0,023 mL, 0.159 mmol) gives the title compound (0.0241 
g, 32%): TOP MS ES^ 378.2 (M+H)\ HRMS calcd for C22H24N3O3 378.1 81 8 (M+H)^ 
found 378.1836, lime 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 . 
microm), 0.1 % TFA/acetonitrile in 0.1 % TFA/waier at 1 .0 mL/min, 20-99% over 23 
min], tR = 7.2 min, 1 00% purity; Anal. Calcd for C22H23N3O3-MCHL,O3S-0.4H2O: C, 
56.58: H, 5.80: N, 8.52. Found: C, 56.1 8: H, 5.67; N, 8.20. 

Example 40] 

5-(4-{f2-(3-Fluorophenyl)ethy]amino]methyI}pbenoxy)pyridine-2-carboxamicie 

meihanesulfonaie 



Using a method similar to Example 389. using 5-(4-formylphenoxy)pyridine-2- 
carboxamide (Example 388, Pan D) (0.040 g, 0.164 mmol) and 3-fluorophenethylamine 
(0.024 mL, 0.1 81 mmol) gives the title compound (0.044 g, 58.1%): TOP MS ES"" 366.2 
(M+H)^ HRMS calcd forC2]H2iN302F 366.1618 (M+H)\ found 366.1617, time 0.38 
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niin; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonilrile in 
0. ] % TFA/waier at 1 .0 mL/min, 20-99% over 23 min], tp = 7.5 min, 1 00% purity. 



Example 402 

mino]methyl]p 
methanesulfonate 



5-(4-{[2-(2Tluoropheny])elhylamino]methyl]phencxy)pyridine-2-carboxamide 




Using a method similar to Example 389, a reaction of 5-(4- 

I 

formylphenoxy)py3-)dine-2-carboxamide (Example 388, Part D) (0.040 g, 0.1641mmol) 
and 2-fluorophenethylamine (0.024 niL, 0.1 81 mmol) gives the title compound (0.0324 g, 
42.S%): TOP MS ES" 366.2 (M+H)^ HRMS calcd for C21H21N3O2F 366. 1618 !(M-fH)\ 
found 366.1623, time 0.38 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, si5 
microm). 0.1% TF^Vacetonitrile in 0.1% TFA/waler at 1.0 mL/min, 20-99% over 23 
min], Ir = 7.3 min, 100% punty. 



I 
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Example 403 

5-{2-F]uoro-4-[(3-methy]butylamino)methy]]phenoxy}pyridine-2-carboxamide 

methanesulfonate 




Part A: 5-(4-[l ,3]Dioxolan-2-yl-2-fluorophenoxy)pyridine-2-carboxamide 




Take up 4-[L3]dioxolai>2-yl-2-fluorophenol (Example 388, Part C2) (0.400 g, 
2.14 mmol), 5-fliioropyridine-2-carboxamide (Example 388, Part C) (0.299 2.14 mmol) 
and K2CO3 (0.514 g, 2.85 mmol) in DMF (5.3 mL). Heat at 100 'C overnight before 
concentrating to dryness. Take the black tar up in dichloromethane and filter through a 
silica gel plug. Wash the plug with ethyl acetate (3 x 150 mL). Concentrate the filtrate. 
Purify by flash chromatography, eluting with 30-35% ethyl acetate in dichloromethane 
until the 5-fluoropYridine-2-carboxamide elutes off the column. Then elute with 100% 
ethyl acetate to give the title compound (0.317 g, 48.8%): MS ES* 305.0 (M+H)"": TLC 
[silica gel 60 F2545 30% ethyl acetate in dichloromethane] Rf = 0.16. 

Part B: 5-(2-Fluoro-4-formylpbenoxy)py3'idine-2-carboxamide 




Take up 5-(4-[l,3]dioxolan-2-yl-2-nuorophenoxy)pyridine-2-carboxamide (0.316 
g, 1 .04 mmol) in 88% formic acid (5.2 mL). Stir at room temperature for L25 hours 
before diluting with water. Extract \\n\h dichloromethane (2 x 50 mL). Wash the organic 
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layer witli brine (1 x 25 mL), dry over Na2S04, filter and concentrate to give the title 
compound (0,269 g, 99.6%): TOF MS ES"" 261 .1 fM+H)*, HRMS calcd for CnHioNsOjF 
261.0675 (M+H)"", found 261.0682, time 0.37 min; HPLC [YMC-Pack Pro C-1^ (150x 
4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 20-99% 
over 23 min], tR 9.0 min, 1 00% purity. 



Part C: 5- {2-F]uoro-4-[(3-methy]buty]amino)methy]]phenoxy}pyridine-2-carl|oxamide 

metlianesulfonate i 

i 




Using a method similar to Example 389, using 5"(2-fluoro-4- j 
formy]phenoxy)pyridine-2-carboxamide (0.0326 g, 0.125 mmol) and isoamylamine 
(0.0145 mL, 0.125 mmol) gives the title compound (0.0412 g, 69%): TOF MSjES'' 332.2 
(M+H)^ HRMS calcd for C,8H23N302F 332.1774 (M-\-U)\ found 332.1787, time 0.39 
min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1%.TFA/aceionitrile in 

0.1% TFA/water at 1 .0 mL/min, 20-99% over 23 min], Ir = 6.7 min, 100% purity. 

i 

j ' 

i ■ 

Example 404 I 



5-{2-Methyl-4>f(3-methylbutylamino)methyl]phenoxy}pyrazine-2-carbox;amide 

i 

methanesulfonate ! 
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Part A: 5-Chlorop>Ta2ine-2-carbonitrile 



CI 




Dissolve 5-chloropyrazineT2'carboxaniide (Example 389, Part A) (0.0878- g, 0.557 
mmol) in POCI3 (5.6 mL) and heat at reflux for 35 minutes. Concentrate the reaction 
mixture. Take up the dark oil in saturated aqueous NaHCOj (15 mL) and extract with 
dichloromethane (2 x 25 mL). Wash the organic layer with brine (1x15 mL), dry over 
Na2S04, filter and concentrate. Purify by flash chromatography, eluting with 10% ethyl 
acetate in hexanes to give the title compound (0.0498 g, 64.0%): GC/MS, MS ES"" 139 
(M)", time 10.6 min, % of total 100%; HPLC [YMC-Pack Pro C-1 8 (150 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TFA/waier at 1.0 mL/min, 20-99% over 23 
min], tR 8.2 min, 1 00% purity. 

Part B: 5-(4-[l,3]dioxolan-2-y]-2-methylphenoxy)pyrazine-2-carbonitrile 



Take up 4-[],3]dioxolan-2-yl-2-methylphenol (Example 388, Part C2) (0.288 g, 
2.06 mmol), 5-chloropyra2ine-2-carbonitrile (0,372 g, 2.06 mmdl) and K2CO3 (0.428 g, 
3.10 nimol) in DMF (13.8 mL). Heat at 1 00 *C for 45 minutes. Cool to 80 'C and stir 
overnight. Dilute the reaction mixture with dichloromethane (1 00 mL). Wash the 
organic layer with saturated aqueous NaHC03 (2 x 25 mL) and brine (1 x 25 niL). Dry 
over >Ja2C03, filler and concentrate. Purify by flash chromatography, eluting with 30% 
ethyl acetate in hexanes to give the title compound (0.560 g, 95.58%): TLC [silica gel 60 
F254, 30% ethyl acetate in hexanes] Rf = 0.52. 
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Part C: 5-(4-[] ,3]Dioxo]an-2-yl-2-meihylphenoxy)pyrazine-2-carboxamide 




Take up 5'(4-[l 3]dioxo]an-2>yl-2-methylpheno>;y)pyrazine-2-carbonitnle (0.082 
g, 0.305 mmol) and K2CO3 (0.020 g, 0.152 mmol) in DMSO (3.0 mL). Add 30% H2O2 
(0.090 niL, 0.792 mmol) and stir al room temperature for 1 .5 hours before quenching with 
water (1 0 mL). Extract with ethyl acetate (50 mL). Wash the organic layer witi water (1 

X 10 mL). dry overNa2S04. filter and concentrate. Purify by flash rhj-omatography, 

. i 

eluting with 40% ethyl acetate in dichloromethane to give the title compound (0.063 g, . 
68.6%): MS ES"" 302.0 (M+H)""; TLC [silica gel 60 F254, 40% ethyl acetate in 
dichloromethane] Rf= 0.17. 

Part D: 5-(4-FoiTnyl-2-methylphenoxy)pyra2ine-2-carboxamide 




Using a method similar to (Example 403, Fart B), a reaction of 5-(4- j 
[l,3]d)Oxolan"2-yl-2-methylphenoxy)pyrazine-2-cdrhoxamide fO.055 g, 0.183 mmol) 
gives the title compound (0.047 g. 100%): HPLC [YMC-Pack Pro C-18 (150 x]4.6 mm, 
S-5 microm), 0.1% TFA/aceionitrile in 0.1% TFA/water at 1 .0 mL/min, 20-99% over 23 
min], tR S.6 min, 1 00% purity; TLC [silica gel 60 F254, 30% ethyl acetate in ! 
dichloromethane] Rf = 0.22 . I 
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Pari E: 5-{2-MethyJ-4-[(3-niethylbutylamino)methy]] phenoxy}pyrazine-2-carboxamide 

methanesulfonate 




Using a method similar to Example 389, a reaction of 5-(4-formyl-2- 
meihylphenoNy)pyra2ine-2-carboxamide (0.0441 g, 0.171 mmol) and isoamylamine 
(0.020 mL, 0.1 71 mmol) gives the title compound (0.0563 g, 77.5%): TOF MS ES"" 
329.2 (.VHH)\ HRMS calcd for C,8H25N402 329.1978 (M+Hf, found 329.1985, time 
0.39 min: HPLC [YMC-Pack Pro G-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/aceionitrile in 0. 1 % TFA/water at 1 .0 mL/min, 20-99% over 23 min], Ir = 6.4 min, 
94.1% purity. 

Example 405 

5"(2-Fluoro-4-pentylaminomethylphenoxy)pyridine-2-carboxamide 




. Place 5-(2-fluoro-4-foTmylphenoxy)pyridine-2-carboxamide (Example 403, Pan 
B) (0.040 g, 0.154 mniol). amylamine (0.0139 g, 0.154 mmol) and sA molecular sieves in 
a vial. Add methanol (1 .5 mL), cap and stir overnight. Add MaBH4 (in excess over two 
ponions) and stir until the gasses stop evolving. Load directly onto a 5 g SCX column. 
Wash with methanol (1 0 mL), then elute with 2.0 M NH^i in methanol. Purify by loading 
the product onto a 5 g loading cartridge and eluting through a 10 g ISCO® column with 
50% ethyl acetate, 5% (2.0 M NH3 in methanol) and 45% hexanes to give the title 
compound (0.0387 g, 76,0%: TOF MS ES*" 332.2 (M+H)". HRMS calcd for 
C18H23N3O2F 332.1774 (M-^H)", found 332.1765, tmie 0.39 min; HPLC [YMC-Pack Pro 
C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/aceionitriie in 0.1% TFA/water at 1.0 
mL/min, 20-99% over 23 min], tR = 6.9 min, 1 00% punty. 
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Example 406 : 
5-{2-Fluoro-4-[(2-thiophen-2-y]ethy]amino)methyl]phenoxy} pyridine-2-carb;oxamide 




Using a method similar to Example 405, using 5-(2>fliJoro-4- ! 
foi7nylphenoxy)pyridine-2-carboxamide (Example 403, Part B) (0.040 g, 0,1 54!mmol) 
and 2-(2-thieny))ethylamine (0.0196 g, 0.154 mmol) gives the title compmind (0 <^344 g, 
60.2%): TOF MS ES^ 372.1 (M+H)^ HRMS calcd for C)9H,9N302FS 372.1 1 82 (M+H)"", 
found 372.1 168, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, sfs 
microm), 0. 1 % TFA/acetonitrile in 0.1 % TFA/water at 1 .0 mL/min, 20-99% over 23 
min], tR = 6.9 min, 1 00% purity. .1 



Example 407 

5-{2-Fluoro-4-[(2-pyridin-3-ylethylamino)methyl]phenoxy} pyridine-2-carboxamide 




Using a method similar lo Example 405, a reaction of 5-(2-fIuoro-4- 

fonnylphenoxy)pyridine-2-caTboxamide (Example 403, Part B) (0.040 g, 0.154 mmol) 

and 2-(pyridin-3-y])ethy] amine (0.019 g, 0.1 54 mmol) gives the title compound (0.0463 

g, 82.2%): TOF MS ES^ 367,2 fM+H)\ HRMS calcd for C20H20N4O2F 367.1^70 

(M+H)\ found 367.1553, time 0.39 min: HPLC fYMC-Pack Pro C-18 (150 x 4.6 mm, S- 

5 microm), 0.1 % TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 5-95% ojver 19 

I 

min], tR = 6.9 min, 1 00% purity. 
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Example 408 

5-{2-F]uoro-4-[(2-m-to]y]ethylamino)rnethyl]phenoxy}pyridine-2-carboxainide 



Using a method similar to Example 405, using 5-(2-fluoro-4- 
formy]phenoxy)pyridine-2-carboxamide (Example 405, Part B) (0.040 g, 0.154 nimol) 
and 3-melhylphenethylamine (0.021 g, 0.154 mmol) gives the title compound (0.0306 g, 
52.5%): TOP MS ES^ 380.2 (M^H)", HRiMS calcd for C2iK23T<302F 380.1774 Q^^nf, 
found 380.1 757, time 0.39 min; HPLC [YMC-Pack Pro C-1 8 (1 50 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 20-99% over 23 
min], tR = 8.4 min, 1 00% purity. 

Example 409 

5-(2-Fluoro-4-{[2-(4-f]uoropheny])ethylamino]methyl}phenoxy)pyridine-2-carboxamide 



Using a method similar to Example 405, uisng 5-(2-fluoro-4- 
formy]phenoxy)pyridine-2-carboxamide (Example 403, Part B) (0.040 g, 0.154 mmol) 
and 4-fluorophenethylamine (0.021 g, 0.154 mmol) gives the title compound (0.0231 g, 
39.2%): TOF MS ES^ 384.2 (M+H)^ HRMS calcd for C21H20N3O2F2 384.1524 (M+H)*, 
found 384.1509, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 20-99% over 23 
min], tR = 7.8 min, 100% purity. 




F 




F 
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Example 410 I 
5-{2-Chloro-4-[(3-methylbut>1amino)methy]]phenoxy}pyridine-2-carboxam 




Part A: 5-(2-Ch]oro-4-[] ,3]dioxolan-2-ylphenoxy)p}Tidme-2-carboxamide 




T ° 

CI 



Using a method similar to Example 403, Part A, a reaction of 2-chloro-4- 



[1 ,3]dioxo]an-2-yIpheno] (Example 388, Part C2) (0.429 g, 2.14 mmol) and 5- { 



f]ucropyrid)ne-2-carboxamide (Example 388 Part C) (0.299 g, 2.14 mmol) gives the title 
compound (0.264 g, 38.5%): MS ES^ 320.9 (M+H)""; TLC [silica gel 60 F254, 30% ethyl 
acetate in dichloromethane] Rf= 0.19 j 



Using a method similar to Example 403. Part B, a reaction of 5"(2-chIo^o-4- 
[l,3]dIOXo]an-2-ylphenoxy)pyridlne-2-carboxamide (0.263 g. 0.820 mmol) in 88% formic 
acid gives the title compound (0.194 g, 85.5%): TOP MS ES' 277.0 (M+H)", HRMS 
calcd for Ci^HioN.O^Cl 277.0380 (M+H)\ found 277.0378. time 0.38 min; HPLC 
[YMC-Pack Pro C-1 8 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TFA/waier at 1 .0 mL/min, 20-99% over 23 min], tR = 10.3 min, 1 00% purity, j 



Part B: 5-f2-Ch]oro-4-formy)phenoxy)pyridine-2-carboxamide 
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Part C: 5- {2-Chloro-4-[(3-methylbutylamino)methyl]phenoxy ] pyridine-2-carboxai'nide 




Using a method similiar to Example 405, a reaction of 5-(2-cli]oro-4- 

foi-mylphenoxy)pyridine-2-carboxamide (0.0388 g, 0.140 mmol) and isoamylamine 
(0.012 g, 0J40 mmol) gives the title compound (0.0320 65.6%): TOF MS ES"" 348.1 
(M-fH)^ HRMS cakd for C18H23N3O2C] 348.1479 (M+H)^ found 348.1466, time 0.39 
min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acctonitrile in 
0. 1 % TFA/water at 1 .0 mL/min, 20-99% over 23 min], Ir = 7.4 min, 1 00% purity. 

Example 411 

5-(2-Chloro-4-(penty]aminomethyl)phenoxy)pyridine-2"carboxam3de 



Using a method similar to Example 405, using 5-(2-chloro-4- 
formylphenoxy)pyridine-2-carboxamide (0.03SS g, 0.140 mmol) and amylamine (0.012 
g, 0. 1 40 mmol) gives the title compound (O.O.'^. 1 4 g, 64.3%): TOF MS ES* 348. 1 
(M+H)"", HRK^S calcd for CiBH23N302a 348.1479 (M+H)\ found 348.1456, time 0.39 
min: HPLC [YMC-Pack Pro C-18 (150 x 4.6 nrni, S-5 microm), 0.1% TFA/acetonitrile in 
0.1% TFA/water at 1 .0 mL/min, 20-99% over 23 min], Ir = 7.6 min, 100% purity. 




N 
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E>;aniple 412 j 
5-{2-Chloro-4-[(2-thjophen-2-yIeihylaniino)melhyl]phenoxy}pyridine-2-car^^ 




Using a method similar to. Example 405, using 5-(2-chloro-4- j 
fonnylphenoxy)pyridine-2-carboxaraide (0.0388 g, 0.140 mmol) and 2-(2- . ! 
thieny])eihylamine (0.018 g, 0.140 mmol) gives the title compound (0.0396 g, 72.8%): 
TOF MS ES^ 388,1 (M+Hf, HRMS calcd fpr C.oHioTJsCmCIS 388.0887 (IvRH)^, found 
388.0866, time 0.39 min; HPLC [YMC-Pack Pro C-IS (150 x 4.6 mm, S-5 micrpm), 
0.1% TFA/acetonitrile in 0.1% TFAAvater at 1 .0 mUmin, 20-99% over 23 min]j, Ir = 7.6 

min, 100% purity. j 

- I 

Example 413 j 
5-{2-Chloro-4-[(2-pyridin-3-ylethylamino)methyl]phenoxy}pyridine-2-carboxamide 




i 



Using a method similar ;o Hxample 405, using 5-(2-chloro-4- . j 

formylphenoxy)pyridine-2-carboxamide (0.0388 g» 0.140 mmol) and 2-(pyridinf3- 

i 

yl)ethy]amine (0.017 g, 0.140 mmol) gives the title compound (0.0490 g, 91 .2%): TOF 

MS ES^ 383.1 (M-fH)^ HRMS calcd for CoHooN^O.Cl 383.1275 (M+H)\ fouiid 

I 

383.1248, time 0.39 min; Anal, Calcd for C2oHi9ClN402-0.1CH2Cl2: C, 61,90; ^, 5.06; 
N, 14.38. Found: C 61.90; H, 5.06; N, 14.38. I 

1 

! 

i 



I 
I 

I 
I 

I 

I 
i 
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Example 414 

6- {2-Methoxy-4-[(3-rnelhylbutylamino)rnethyl]phenoxy} nicotinamide 




Part A: 6-(4-Formyl-2-methoxyphenoxy)nicoiinonitrile 




Take up vanillin (1 .0 g, 6.57 mmol), 6-chloronicotinonitrile (0.91 1 g, 6.57 mmol) 
and K2CO3 (1 .36 g, 9.86 mmol) in DMF (16.4 mL). Stir at room temperature overnight, 
then heat at 1 00 'C for 3 hours. Cool the reaction mixture to room temperature before 
quenching with water (75 mL). Extract with dichloromethane (2 x ] 50 mL). Wash the 
organic layer with brine (1 x 75 mL), dry over MgS04, filter and concentrate to give the 
title compound (1 .65 g, 98.8%): TOF MS ES"" 255.1 (M+H)"", HRMS calcd for 
CkHiiN.O^ 255.0770 (M+H)^ found 255.0776, time 0.38 min; HPLC [YMC^Pack Pro 
C-18 (150 x 4.6 mm, S-5 microm), 0,1% TFA/acetonitrile in 0.1 %o TFA/water at 1.0 
mL/min, 20-99% over 23 min], tR = 12.2 min, 100% purity. 

Part B: 6-(4-Formyl-2-jTjethoxyphenoxy)nicotinamide 




Using a method similar to (Example 404, Part C), 6-(4-formyl-2- 
methoxyphenoxy)nicotinonitrile (1 .53 g, 6.00 mmol) gives the title compound (J .59 g, 
97.5%): MS ES* 273.0 (M+H)*, MS ES" 271.1 (M-H)"; HPLC [YMC-Pack Pro C-18 
(1 50 X 4.b mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 
20-99% over 23 min], tp = 7.2 min. 98.6% purity. 
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Part C: 6- {2-Methoxy-4-[(3-methylbutylaniino)methyI3phenoxy}nicotinarnide 




Using a method siinilar to Example 405, a reaction of 6-(4*formyl-2- 
meilioxyphenoxylnicotinamide (0.0423 g, 0.155 mmol) and isoamylamine (0.020 g, 
0.171 mmol) gives the title compound (0.0162 g, 30.3%): TOF MS ES"" 344.2 (M+H)^ 
HRMS calcd for CiyH2.N307. ?44.!9'7a (M+H)\ found 344.1949, time 0.39 min; HPLC 
[YMC-Pack Pro C-l 8 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitriJe in O.Jl% . 
TEA /water at 1 .0 mL/min, 20-99% over 23 min], Ir = 5.9 min, 1 00% purity. ! 



Example 415 

5-(2-Fluoro-4-{[2-(tetrahydropyran-4-yl)ethylamino]methyl)phenoxy)pyridine-2- 

carboxamide 




Using a method similar to Example 405, a reaction of 5-(2-fluoro-4- | 
formylphenoxy)pyridine-2-carboxamide (Example 403» Part B) (0.0294 g, 0.1 13 mmol) 
and 2-(tetrahydropyran«'4-yl)ethylamine (0.016 g, 0.124 mmol) gives the title compound 
(0.01 87 g, 44.2%): TOF MS ES' 374.2 (M+H)\ HIU^S calcd for C20H25N3O3IJ 
374.1880 (M+H)\ found 374.1 863, time 039 min; HPLC [YMC-Pack Pro C-IS (150 x 
4.6 mm, S-5 microm), 0. 1 % TFA/acetonitrile in 0.1 % TFA/u^ater at 1 .0 mL/min, 30-99% 
over 1 9 min], tR = 5.2 min, 95.2% purity. , I 
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Example 416 

5-{2-Fluoro-4-[(2-o4oly]ethylamjno)iTiethy]]phenoxy}pyridine-2-carboxam 




Using a method similar to Example 405, using 5-(2-fluoro-4- 
fon'nylphenoxy)pyridine-2-carboxamide (Example 403, Part B) (0.0294 g, 0.1 13 mmol) 
and 2-methylphenetliylamine (0.017 g, 0.124 mmol) gives the title compound (0.0276 g, 
65.2%): TOP MS ES* 380.2 (M+H)^ KRMS calcd for C22H23N3O2F 380.1774 (M+H)*, 
found 380.1741, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 
microm), 0. 1 % TFA/acetonitrile in 0. 1 % TFAAvaier at 1 .0 mL/min, 30-99% over 1 9 
min], tR = 8.2 min, 1 00% purity. 

Example 417 

5-{4-[(2-Naphthalen-2-ylef]1ylamino)methyl]phenoxy}pyridine-2-carboxamide 




Using a method similar to Example 405, using 5-(4-formylphenoxy)pyridine-2- 
carboxamide (Example 388, Part D) (0.0366 g, 0.151 mmol) and 2-naphthalen-2- 
ylethylamine (0.0286 g, 0,166 mmol) gives the title compound (0.0302 g, 50.3%): TOF 
MS ES"" 398.2 ^M+H)^ HRMS calcd for 398.1869 (M+H)*, found 398.1833, 

time 0.39 min; HPLC [YMC-Pack Pro C-1 8 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/aceionitrile in 0.1% TF A/water at 1.0 mL/min, 30-99% over 19 min], tR = 9.2 min, 
98.0% purity. 
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Example 418 | 

5- {4-[(2->!aphtha)en-l -ylelhylamino)methy]]phenoxy] pyridine-2-carbox^mjde 

i 




Using a method similar to Example 405, a reaction of 5-(4- 
foiTnyIphencxy)pyridine-2-carboxamide (Example 388, Part D) (0.0366 g, 0.151 mmol) 
and 2-naphthalen-l -ylethylamine (0.0285 g, 0.1 66 mmol) gives the title compound 
(0,01 60 g, 26.7%); TOP MS ES^ 398.2 (M+H)^ HRMS calcd for C25H24N3O2 398.1 869 
(M+H)", found 398.1 855, time 0.39min; TLC [silica gel 60 F254, 4% (2.0 M NH3 in 
methanol) in ethyl acetate] Rf= 0.26. ; 




Example 419 j 
5-{4-[(2-Benzo[fc]thiophen-3-y]ethylamino)methyl]phenoxy}pyridine-2-carboxamide 

^ " I II II . 

Part A: 2-Benzo[i]thiophen-3-Ylethylamine 




Reduce ben2o[6]thiophen-3-yl-acetonitrile (350.9 mg, 2.0 mmol) in EiojO (6.0 
mU with 1 .0 M LAH in THF (6.0 mL) at 0-10 °C for 1 hour. Carry out Fieser;work-iip 
to remove the LAH. Concentrate and pass through an SCX column, washing 4ith MeOH 
and then eluting with 2.0 M NH3 in MeOH. Concentrate the eluant and purify twice by 
chromatography, eluting with 75:20:5 EtOAc/hexanes/2.0 M NH3 in MeOH and then 
with 70:20:10 EtOAc/Iiexanes/2.0 M NH3 in MeOH to yield the title compoun^ (86.5 mg, 
24%): MS ES^ 178.2 (M+H)\ 161.2 (base peak); 'H NMR (DMSO-^o) 5 7.94j(d, 7=7.3 
Hz, IH), 7.81 (d, J = 7.8 Hz, IH), 7.40-7.33 (m, 3H), 3.32 (br s. 2H), 2.88 ( br s, 4H). 
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. Part B: 5-{4-[(2-Ben2o[6]thiophen-3-y]ethylamino)methyl]phenoxy}pyridine-2- 

carboxamide 

Using a method similar to Example 405, a reaction of 5-(4- 
fomiylphenoxy)pyridine-2-carboxamide (Example 388, Part D) (0.0366 g, 0.151 mmol) 
and 2-ben2o[i]thiophen-3-y]ethylamine (0.0295 g, 0.166 mmol) gives the title compound 
(0.0306 g, 50.2%): TOP MS ES^ 404.1 (M+H)^ HRMS calcd for C23H22N3O2S 
404.1433 (M+H)^ found 404.1423, time 0.39 min; HPLC [YMC-Pack Pro G-18 (150 x 
4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at hO mL/min, 20-99% 
over 23 min], tR = 8.9 min, 100% purit)'. 

Example 420 

6-(2-Metlioxy-4-penty]aniinomethylphenoxy)nicotinamide 




Using a method similar to Example 405, a reaction of 6-(4-fomiyl-2- 
methoxyphenoxy)nicotinamide (Example 414, Part B) (0.050 g, 0.1 84 mmol) and 
amylamine (0.01 6 g, 0.1 84 mmol) gives the title compound (0.0426 g, fn 5%)- TOF MS 
ES^ 344.2 (M+H)^, HRMS calcd for C)9H26>l303 344.1974 (M+H)^ found 344.1963. 
time 0.41 min; HPLC [YMC-Pack Pro C-1 8 (1 50 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1 % TFA/water at 1 .0 mL/min, 20-99% over 23 min], tR = 6.1 min, 
100% purity. 
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Example 42] 

6-{2-Methoxy-4-[(2-thiophen-2-y]ethylamino)methyl]phenoxy}nicotinarni 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 

methox>'phenoxy)nicotinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 2-(2- 

I 

thjeny])ethylamine (0.0234 g, 0.184 mmol) gives the title compound (0.0495 g, 70.3%): 
TOF MS ES' 3S4.1 (M+Hf, HRf^S calcd for C2oH22iN303S 384.1582 uvi+H)", I'ound 
384.1375, time 0.39 min; HPLC [YMC-Pack Pro C-1 8 (150 x 4.6 mm, S-5 micrbm), 
0.1% TFA/acetonitrile in 0.1% TFA/water at 1,0 mL/min, 20-99% over 23 min]j Ir = 6.1. 
min, 1 00% purity. 



Example 422 

6-P-Methoxy-4-[(2-c>-to]yletliylamino)methyl]phenoxy) nicotinamide 




Using a method similar to Example 405, a reaction of 6-(4-fon'nyl-2- ' 
methoxyphenoxy)mcotmamide (Example 414, Part B) (0.050 g, 0.1 84 mmol) anp 2- 
methylphenethylamine (0.024S g, 0.184 mmol) gives the title compound (0.0584 g, 
81 .2%): TOF MS ES" 392.2 (M+H)^ HRMS calcd for C23H26N3O3 392.1974 (fjl+H^ 
found 392.1966. time 0.39 mm: HPLC [YMC-Pack Pro C-J8 (150 x 4.6 mm, S-5 
microm), 0.1 % TFA/acetonitrile in 0.1% TFA/waier at 1 .0 mL/min, 20-99% ovejr 23 
min], tR = 7.5 min, 97.6% purity, 1 
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Example 423 

6-{2-Methoxy-4-[(2-m-tolylethylaniino)methyl]phenoxy}nicotinarnid 




N 



Using a method similar to Example 405, a reaction of 6-(4-formyK2- 
meihoNyphenoxy)nicotinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 3- 
meihylphenejhylamine (0.0248 g, 0.184 mmol) gives the title compound (0.0568 g, 
78.9%): TOF MS ES" 392.2 (M+H)*", HRMS calcd for C23H26N3O3 392.1974 (M+H)"*, 
found 392.1975, lime 0.4] min; HPLC [YMC-Pack Pro C-IS (150 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 20-99% over 23 
min], tR = 7.7 miii. 97.6% purity. 

Example 424 

6-{4-[(3,3-Dimethy]butylamjno)methy]]-2-methoxyphenoxy}nicotinamide 



Using a method similar to Example 405, using 6-(4-fonnyl-2- 
methox>'phenoxy)n)Coiinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 3.3- 
dimethylbutyl amine (0.0186 g, 0.184 mmolj gives the title compound (0.0205 g, 31.3%): 
TOF MS ES^ 358.2 (M+H)*", HRMS calcd for C20H2SN3O3 358.2131 (M+H)\ found 
358.2131, time.0.41 min; HPLC [YMC-Pack Pro C-18 (150x 4.6 mm, S-5 microm), 
0.1% TFA/aceionitrile in 0.1% TFA/water at 1 .0 mL/min, 20-99% over 23 min], Ir = 6.8 
min, 100% purity. 
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Example 425 

6-{2-Methoxy-4-[(2-pyridin-3-yIelbylamino)methyl]phenoxy}nicotinaiiii^ 




Using a method similar to Example 405, a reaction of 6-(4-fonnyl-2- 
methox3'phenoxy)nicotinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 2- 
(pyridin-3-yl)ethy]amine (0.0224 g, 0.1 84 mmol) gives the title compound (0.0406 g, 
5S.4%): TOF MS HS' 379.2 (M+H)', HR.MS calcd forC2iH23N403 379.1770 (M+Hf, 
found 379.1 759, time 0.41 min. . 



Example 426 

6"(4-Butylaminomethyl-2'methoxyphenoxy)nicotinamide 




Using a method similar to Example 405, a reaction of 6-(4-formy]-2- 
methoxyphenoxy)nicoiin3nv;de (Example 414, Part B) (0.050 g, 0.1 84 mmol) and n- 
butylamme (0.0134 g, 0.184 mmol) gives the title compound (0,0458 g, 75.7%)': TOF 
MS ES* 330.2 (M+H)*. Hiy^4S calcd for Ci8H24N:,03 330.1 81 8 (M+H)\ found b 30.1 802, 
lime 0.39 min; HPLC [YMC-Pack Pro C-1 8 (1 50 x 4.6 mm, S-5 microm), 0.1% 
TFA/aceionitrile in 0.1% TFA/waier at 1.0 mUmin, 20-99% over 23 min], Ir =j4.9 min. 
100% purity. ! 



.2004026305A1_IA> 



wo 2004/026305 



PCT/US2003/026300 



277 



Example 427 

6-(2"Melhoxy-4-{[2-ttetrahydropyran-4-yl)ethylamino]methyl}ph^ 



(tetrahydropyran"4-yl)ethylaniine (0.0237 g, 0.1 84 mmol) gives the title compound 
(0.0545 g, 77.0%J: TOF MS ES" 386.2 (M+H)', HRA4S calcd for C21H28N3O4 386.2080 
(M-f H)\ found 386.2076, time 0.39 min; HPLC [YMC-Pack Pro C-1 8 (1 50 x 4.6 mm, S- 
5 microm), 0.1% TFA/acetonitrile in 0. 1 % TFA/water at 1 .0 mL/min, 20-99% over 23 
niin]j Ir = 4.3 min, 1 00% purity. 



6-{2-Methoxy-4-[(2-n-iorpholin-4-ylethylamino)methyl]phenoxy}nicotinamide 



Using a method similar to Example 405, a reaction of 6-(4-formy]-2- 
methox>'phenoxy)nicoiinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 2- 
morpholin-4-ylethy]amine (0.0224 g, 0.184 mmol) gives the title compound (0.0347 g, 
49.0%): TOF MS ES^ 387.2 (M+H)\ HRMS calcd for C20H27N4O4 387.2032 (M+H)\ 
found 387.2023, time 0.41 min; NMR (DMSO-Jc) 5 8.51 (U7 = 2.0H2, IH), 8.19 
fdd, 7=8.8,2.4 Hz, IH), 7.98 (s.2H), 7.43 (s, ]H),7.11 (d.J= 1.95 Hz, IH), 7.06 (d,J- 
8.3 Hz, 1 H), 6.98 (d, J = 8.3 Hz, ] H) 6.9 1 (dd, = 8.1 , 1 .7 Hz, 1 H) 3.72 (s, 2H), 3.66 (s. 
3H), 3.55 (I, J = 4.6 Hz, 4H), 2.63 (t, J = 6.6 Hz, 2H), 2.41 (t, J = 6.3 Hz, 2H), 2.34 (s, 
4H). 




Using a method similar to Example 405, a reaction of 6-(4-fonnyl-2- 
methox>'phenoxy)nicotinamide (Example 414, PartB) (0.050 g, 0.184 mmol) and 2- 



Example 428 
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Example 429 

6- {4-[(2-Ethylbutylamino)meihyl]-2-methoxyphenoxy} nicotinamide 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- " j 
meihox)q3henoxy)nicoiinamjde (Example 414, Part B) (0.050 g, 0J84 mmol) and 2- 
eihylbinylamine (0.01 S6 g, 0.184 mmol) gives the title compound (0.0450 g, 68|.6%): 
TOF MS ES' 35S.2 fM+H)\ HRMS calcd for C2oIl2i^N303 358.2131 (M+Kf, jiujiu 

358.2127, time 0.41 min: HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microra), 

i 

0.1% TFA/aceionitrile in 0.1% TFA/waier at 1 .0 mL/min, 20-99% over 23 min], Ir = 6.6. 
mm, 98.8% purity. I 

Example 430 j 

6-(4-{[2-(4-Fluorophenyl)ethylamino]methyl}-2-melhoxyphenoxy)nicotin!amide 




Using a method similar to Example 405, a reaction of 6-(4-formy)-2- : 

methoxiTDhenoxy^iicotmamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 4- 

fluorophenethylamine (0,0250 g. 0.184 mmol) gives the title compound (0.0689 g, 

94.9%): TOF MS ES' 396.2 ^M+H)^ HRMS calcd for C23H23N3O3F 396.1723 (M+HV. 

found 396. 1714. time 0.41 min: HPLC [YMC-Pack Pro C-l 8 ( 1 50 x 4.6 nrni, S-5 

I 

microm), 0.1% TFA/aceionitrile in 0.1% TF A/water at 1 .0 mL/min, 20-99% oyer 23 
min], Ir = 7.1 min, 100% purity. ' 

i 

I 



I 

i 
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Example 431 

6-(4'{[2-(2-Fluorophenyl)ethy]amino]methyl}-2-niethox>phenoxy)nicot^ 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
methoxyphenoxy)nicotinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 2- 
fluorophenethylamine (0.0256 g, 0.184 mmol) gives the title compound (0,0615 g, 
i;4.7%j: TOF MS ES" 396.2 (M+H)\ HRMS calcd for C22H23N3O3F 396.1723 (M+H)"", 
found 396.1 722, min 0.39; HPLC [YMC-Pack Pro C-1 8 (1 50 x 4.6 mm, S-5 microm), 
0.1% TFA/acetonitrile in 0.1% TFA/waier at 1.0 mUmin, 20-99% over 23 min], tR = 6.8 
min, 98.9% purity. 

Example 432 

6-(4-Hexylaminometliyl-2-methoxyphenoxy)nicotinamide 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
methoxyphenoxy)nicotinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 
hexylamine (0.01 86 g, 0.1 84 mmol) gives the title compound (0.0479 g, 73.0%): TOF 
MS ES* 358.2 (M+H)\ HRMS calcd for C20H2SN3O3 358.2131 (M+H)*, found 358.2124, 
lime 0.4] min: HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TF A/water at 1 .0 mL/min, 20-99% over 23 min], tR = 7.4 min, 
100% purity. 
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Example 433 

6-{2-Melhoxy-4-[(4-niethylpentylamino)methyl]phenoxy}nicotinamide methaiiesulfonate 




Part A: 4-K4ethylpentylamine 




Stir a mixture of 4-methylpentanol (2.0 mL, 16.0 mmol), EhJ<l (4.5 mLj32.1 
mmol), and TsCl (3.676 g, 1 9.2 mmol) in CH2CI2 (30 mL) at room temperature j for 2 
days. Quench the reaction with H2O, lake up the mixture in EinO (250 mL),.and wash 
with 2.0 N HCl, H2O, 2.0 N NaOH, HoO and brine (1 00 mL each) consecutively. Back- 
extract the aqueous washings with Et20 (200 mL). Combine the organic layers', dry over 
MgS04 and concentrate. j 

Dissolve the losylate obtained in 7.0 N NH3 in MeOH (200 mL) at 0 ^C. Stir for 5 
days, while allowed to wanii to room temperature. Concentrate and purify on an SCX 
column, washing with MeOH. then eluting with 2.0 M NH3 in MeOH. Repeat :he 
process three times till no amine was observed in MeOH washings. Combine the eluants 
and carefully distill to collect the title amine (61 0.7 mg, 37%): bp 90-1 1 0 °C: GjCMS 101 
(M)\4.46min. ' 



! 
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Part B: 6- {2-Methoxy-4-[(4-methylpentylamino)methyl]phenoxy}nicotinamide 
methanesulfonate Place 6-(4-formyl-2-niethox>'phenoxy)nicotinamide (Example 4.14, Part 
B) (0.100 g, 0.367 nimol), 4-methylpentylamine (Part A, 0.0409 g, 0.404 mmol) and 3 A 
molecular sieves in a vial. Add methanol (3.6 mL), cap and stir overnight Add NaBRj 
(in excess over two portions) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 5 g ISCO® pre-load column. Dry the column in a vacuum oven at 
room temperature. Purify by eluting tlirough a 1 0 g ISCO® column with (2,0 M NH3 in 
methanol) in ethyl acetate to give 6-{2-methoxy-4-[(4- 

methy]penty]amino)niethy]]phenoxy}nicotinamide (0.131 g, 71.8%). Dissolve the 
compound in dichloromethane (2.5 mL) and add 1 equivalent of 0.50 M methanesulfonic 
acid in dichloromethane. Stir the solution for a short time before concentrating to give . 
the title compound (0.124 g, --100%): TOF MS ES"" 358.2 (M^-H)^ HRMS calcd for - 
C20H28N3O3 358,2131 (M+H)^ found 358.21 19, time 0.39 min; HPLC [Waters XTerra™ 
MS C-1 8 (150 X 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 
mL/min, 5-95% oyer 15 min], tR = 8.2 min, 100% purity. 

Example 434 

6-{2-Methoxy-4-[(2-;?-tolylethylamino)methyl]phenoxy}nicotinamidemethanesulfonate 




Place 6-(4-formyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.100 
g, 0.367 mmol), 2-;?-tolylethylamine (0.0546 g, 0.404 mmol) and 3A molecular sieves in 
a vial. Add methanol (3.6 mL), cap and stir overnight. Add NaBUi (in excess over two 
portions) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
5 g ISCO® pre-load column. Dry the column in a vacuum oven at room temperature. 
Purify by eluting tlirough a 10 g ISCO® column with (2.0 M NH5 in methanol) in ethyl 
acetate to give 6- {2-methoxy-4-[(2-p-tolylethylaniino)meihyl]phenoxy} nicotinamide 
(0.143 g, 97.8%). Dissolve the compound in dichloromethane (2.5 mL) and add 1 
equivalent of 0.50 M methanesulfonic acid in dichloromethane. Stir the solution for a 



BNSDOCID <W O g 004026305A)_IA> 



wo 2004/026305 



282 



short time before concentrating to give the title compound (0.168 g, -iOQy©): TjDF MS 
ES^ 392.1 (M-^H)^ HUMS calcd for C23H26N3O3 392.1974 (M+H)^ found 392.1966, 
time 0.39 min; HPLC [Waters XTerra"^^ MS C-l 8 (1 50 x 4.6 mm, S-5 microm); 0.1% 
TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 5-95% over 15 min], tR = 8:4 min, 
100% purity. I 



Example 435 ; 

I 

5-(2-Methyl-4--{[2-(tetrahydropyran-4-yI)ethy]amino]methyl}phenoxy)pyra2ine-2- 

carboxamide I . 




Place 5-(4-fonnyl-2-methylphenoxy)pyrazine-2-carboxamide (Example 404, Part 
D) (0.200 g, 0.777 mmol), 2-(tetrahydropyran-4-yl)ethylamine (0.100 g, 0.777 i|imol) and 
3A molecular sieves in a vial. Add methanol (3.8 mL), cap and stir overnight. Add 
NaBH4 (in excess over two portions) and stir until the gasses stop evolving. Load the 
reaction mixture directly onto a 5 g ISCO^ pre-load column. Dry the pre-loaded column 
in a vacuum oyen at room temperature. Purify by eluting through a 10 g ISCO® column 
with (2.0 M NH3 in methanol), ethyl acetate and hexanes. After concentrating, take the 
product up in CH2CI2 (25 mL) and wash with 1 .0 N NaOH solution (2x10 mX)'. Dry the 
organic layer over Na2S04, filter and concentrate to give the title compound (0.121 g, 
42.0%): MS ES*371.j (M+H)", base peak 242.0 (M-CtHmNO)*; HPLC [^T^C-Pack Pro 
C- 18 (150 X 4.6 mm, S-5 microm), 0.1% TFA/aceionitrile in 0.1% TFA/water at 1.0 
mL/min, 5-95% over 1 9 mm], tR = 7.9 min, 1 00% purity. 
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Example 436 

5-{4-[(3,3-Dimethylbut>0amino)melhyl]-2-methylphenoxy}pyra2ine-2-carboxamide 




Place 5-(4-formyl-2-meihylphenoxy)pyra2ine-2-carboxamide (Example 404, Part 
D) (0.200 g, 0.777 mmol), 3,3-dimelhylbutylamine (0.100 g, 0.777 mmol) and 3A 
molecular sieves in a vial. Add methanol (3,8 mL), cap and stir overnight. Add NaBH4 
(in excess over two portions) and stir until the gasses stop evolving. Load the rejection 
mixture directly onto a 5 g ISCO® pre-load column. Dry the pre-loaded column in a 
vacuum oven at room temperature. Purify by eluting through a 1 0 g ISCO® column with 
(2.0 M NH3 in methanol), ethyl acetate and hexanes. After concentrating, take the 
product up in CH2CI2 (25 mL) and wash with 1 .0 N NaOH solution (2x10 mL). Dry the 
organic layer over ]sIa2S04, filter and concentrate to give the title compound(0.1 10 g, 
41 .4%): MS ES"" 343.1 (M+H)^ base peak 242.0 (M-C6H)4N)''; HPLC [YMC-Pack Pro 
C-I8 (150 X 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 
mL/min, 5-95% over 1 9 min], Ir = 9.7 min, 94.3% purity. 



Example 437 

5-{4-[(3-Methylbutylamino)methyl]phenoxy}pyra2ine-2-carboxamide 




Dissolve 4.[l,3]dioxo]an-2-yI-2-phenol (Example 388, Part C2) (1.70 g, 10.2 
mmol), 5-chloropyra2ine-2-carbonitrile (Example 404, Part A) (1.50 g, 10.7 mmol) and 
K2CO3 (3.71 g, 26.9 mmol) in DMA (27.0 mL) and isooctane (13.4 mL). Heat at 1 10 'C 
for about 2.25 hours. Cool to room temperature and quench with water (1 00 mL). 
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Extract with dichloromethane (3 x 1 00 mL). Wash the extract with saturated aqueous 

I 

NaHCOa (1 x 50 mL) and brine (1 x 75 mL). Drj' the organic layer overNa2SOi4, filter 
and concentrate. Purify by flash chromatography, eluting with 0-30% ethyl acetate in 
hexanes. Concentrate the eluant, then take the solid up in 88% formic acid (46 mL) and 
stir at room temperature for 4 hours. Dilute the reaction mixture with water (50 mL). 
Extract with dichloromethane (2 x 100 mL). Wash the extract with saturated aqlieous 
NaHCOs (1 x 50 mL), dry over Na2S04, filter and concentrate. Purify by flash I 
cliromatography eluting with 30% ethyl acetate in hexanes to give the title compound 
(1.88 g, 77.7%): TOF MS ES^ 225.1 (M)^ HRMS calcd for C12H7N3O2 225.0538 (M)\ 
found 225.0527, time 0.38 min; HPLC [YMOPack Pro C-18 (150 x 4.6 mm, 5^5 
microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1 .0 niL/min, 20-99% oveir 23 

min], tR = 1 1 .5 min, 1 00% purity. . • 

. i • 



Part B: 5-(4-Formylphenoxy)pyra2ine-2-carboxamide 

Dissolve 5-(4-formylphenoxy)pyra2ine-2-carbonitrile (1.87 g, 8.30 mmol) and 
K2CO3 (0.573 g, 4.15 mmol) in DMSO (21 mL). Add 30% H2O2 (2.4 mL, 20.8 fnmol) 
and stir at room temperature for 22 hours. Add additional K2CO3 (0.573 g, 4.15jmmol) 

and heat at 55 "C for about 2.5 hours. Cool the reaction mixture and dilute with CHzCh 

I 

(200 mL). Wash with water (1 x 100 mL) and saturated aqueous NaHCOs (1 x 1 00 mL). 

Dry the organic layer over Na2S04, filter and concentrate. Purify by flash ; 

chromatography, eluting with 0-50% ethyl acetate in dichloromethane to give the title 

compound (0.478 g, 23.7%): TOF MS ES"" 244.1 (M+H)^ HRMS calcd for C,2HioN303 

244.0722 (M+H)"", found 244.0709, time 0.38 min; HPLC [YMC-Pack Pro C-18| (150 x 

4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at l,OmL/min| 20-99% 

over 23 min], tR = 7.2 min, 1 00% purity. | 

I 

! 
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Part C: 5-{4-[(3-Methylbuty]amino)methy]]phenoxy}pyra2ine-2-carboxamide Place 5-(4- 
foniiylphenoxy)pyra2ine-2-carboxamide (0.1 50 g, 0.61 7 mmol), 3-methylbutylamine 
(0.0537 g, 0.617 mmol) and sA molecular sieves in a vial. Add methanol (3,1 mL), cap 
and stir overnight. Add NaBH4 (in excess over two portions) and stir until the gasses slop 
evolving. Load the reaction mixture directly onto a 5 g ISCO® pre-load column. Dry the 
column in a vacuum oven at room temperature. Purify by eluting through a 1 0 g ISCO® 
column with 2.0 M NH3 in methanol, ethyl acetate and hexanes to give the title 
compound (0.0606 g, 31.2%): MS ES^ 315.1 (M■fH)^ base peak 228.0 (M-CsH^N)''; 
HPLC [YMC-Pack Pro C-1 8 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 
0.1% TF A/water at 1 .0 mL/min^ 5-95% over 19 min], = 8.5 min, 96.4% purity. 

Example 438 

5-(4-{[2-(Tetrahydropyran-4-yl)ethy]amino]melhyl}phenoxy)pyra2ine-2-carboxamide 




Place 5-(4-formylphenoxy)p>n-azine-2-carboxamide (Example 437, Part B) (0.150 
g, 0.617 mmol), 2-(tetrahydropyran-4-yl)ethylamine (0.0797 g, 0.617 mmol) and 3A 
molecular sieves in a vial. Add methanol (3.1 mL), cap and stir overnight. Add NaBH4 
(in excess over two portions) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 5 g ISCO® pre-load column. Dry the column in a vacuum oven at 
room temperature. Purify by eluting through a 1 0 g ISCO® column with 2.0 M NH3 in 
methanol and ethyl acetate. After concentrating, take the product up in dichloromethane 
(25 mL) and wash with 1 ,0 N NaOH solution (2x10 mL). Dry the organic layer over 
Na2S04, filter and concentrate 10 give the title compound (0.0819 g, 37.2%): MS ES"* 
357.1 (M+H)^ base peak 228.0 (M-C7H14NO)*; HPLC [YMC-Pack Pro C-18 (150 x 4.6 
mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/waier at 1,0 mL/min, 5-95% over 
1 9 min], tR = 7.4 min, ] 00% purity. 
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Example 439 

5-{4-[(3,3-Dimetliylbutylamino)iTiethy]]phenoxy}p>Tazine-2-carboxaniide 




Place 5-(4-fonnylphenoxy)pyra2ine-2-carboxamide (Example 437, Part B) (0.150 
g, 0.617 mmol), 3,3-dimethylbutylaiiiine (0.0624 g, 0.617 minol) and 3 A molecular 
sieves in a vial. Add methanol (3.1 mL), cap and stir overnight. Add NaBH4 (in excess 
over two portions) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 5 g ISCO® pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 1 0 g ISCO® column with 2.0 M NH3 in 
methanol, ethyl acetate and hexanes. After concentrating, take the product up in 
dichloromethane (25 mL) and wash with 1 .0 N NaOH solution (2x10 mL). Dry the 
organic layer over Na2S04, filter and concentrate to give the title compound (O.OpS? g, 
33.8%): MS ES^ 329.1 (M+H)^ base peak 22S.0 (M-CrfljsN)^; HPLC [YMC-Pjack Pro 
C-18 (150 X 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1 .0 
mL/min, 5-95% over 1 9 min], Ir = 9.2 min, 1 00% purity. ! 



Example 440 

6-(2-Methoxy-4-{[2-(tetrahydropyran-4-yl)ethylamino]methyl}phenoxvVjicot 

methanesulfonate 



namide 




Dissolve 6-(2-methoxy-4-{[2-(tetrahydropyran-4- 
yl)eihy]amino]methyl}phenoxy)nicotinamide (Example 427) (0.612, 1.59 mmoJ) in THE 
(4 mL) and few drops of methanol to form a clear solution. Add 1.27 M methanjesulfonic 
acid (1.25 mL, 1 .59 mmol) in THE. Stir for 1 0 minutes, then concentrate to give the title 
compound (0.749 g, -1 00%): TOF MS ES" 386.2 (M+H)*, HRMS calcd for C21H28N3O4 
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386.2080 (M+H)*, found 386.2083, time 0.62 min; HPLC [Waters Xterra™ MS C-18 
(150 X 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 
5-95% over 15 min], Ir = 6.6 min, 100% purity. 

Example 441 

6-(4-Hexy]aniinomelhy]-2-methoxyphenoxy)nicotinamide methanesulfonate 




Using a procedure similar to that of Example 440, using 6-(4-hexylaminomethyl' 
2-methoxyphenoxy)nicotinamide (Example 432) the title compound is obtained. 

Example 442 

6-(2-Methoxy-4-pentylaminomelhylphenoxy)nicotinamide methanesulfonate 




Using a procedure similar to that of Example 440, using 6-(2-methoxy-4- 
pentylaminomethylphenoxy)nicotinamide (Example 420) the title compound is obtained. 
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I 

Example 443 j 
6-(4-ButYlaniinomelhyl-2-niethox>'phenoxy)nicotinaTiiide methanesulfonWe 




Using a procedure similar to that of Example 440, using 6-(4-buty]aminomethyl- 
2-methox>phenoxy)nicotinamide (Example 426) the title compound is. obtained j 



Example 444 

6-{2-Methoxy-4-[(2-pyridin-3-yIethylamino)methyl]phenoxy}nicotinamide 

methanesulfonate 




Using a procedure similar to that of Example 440, using 6-{2-methoxy-4-[(2- 
pyridin-3-ylethylamino)methy]]phcriOxy}nicoiinamide (Example 425) the title compound 
is obtained. ! 
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Example 445 

6-{4-[(2-Ethylbutylamino)methyl]-2-methoxyphenoxy}3iicotinaniide melhanesulfoniate 




Using a procedure similar to that of Example 440, using 6- {4-[(2- 
el]iylLnitY]amino)melhyl]-2-methoxypherioxy}nicotinamide'(Exarnp;e 429) the- title 
compound is obtained. 

Example 446 

6-{4-[(3,3-Dimeihy]buty]amino)methy]]*2-anelhoxyphenoxy)nicotinamide 

methanesulfonate 




Using a procedure similar to that of Example 440, using 6-{4-[(3,3- 
dimethylbutylamino)methyI]-2-methoxyphenoxy] nicotinamide (Example 424) the title 
compound is obtained. 
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Example 446A j 
6-{2-Melhoxy-4-[(3-methy]buty]amino)inethy]]phenoxy}nicotinainide methanesulfonate 




Using a procedure similar to that of Example 440, using 6-{2-methoxy-4-[(3 
meihylbutylamino)methyl]phenoxy} nicotinamide (Example 414, Part C) the lit e 
compound is obtamed. j 

Example 447 ' 

j 

6-(2-Phenethyl-2,3,4,5-tetrahydro-l//-benzo[c]azepin-7-yloxy)nicotinamide 




Part A: 7-Methoxy-2,3,4,5-tetrahydro-benzo[c]azepin-] -one j 

H 




Dissolve 4-hydroxyietralone (50 g, 284 mmol) in methanesulfonic acid (400 mL) 
and chill to 2 ®C in an ice bath. Add sodium azide (24 g, 369 mmol) in 3-gram; portions 
over a period of 3 hours while keeping the temperature below 5 °C. Stir the solution cold 
for an additional hour and allow gradually warm to room temperature by removing the ice 
bath. Stir the solution for 1 6 hours. Pour the mixture into 3 L of crushed ice and add 
satojrated aqueous NaHC03 until a pH of 8 is achieved. Add EtOAc (4 L) and jextract 3 
times. Dry the organic layer over MgS04 and concentrate to a white solid. 1 

Chromatography on a Bioiage® 75 S column (eluant 10:1 hexanes/EtOAc) provides the 

I 

title compound as a white solid (27.3 g, 50 % of theory). NMR (DMSO-c/c)! 5 7.90 (br 
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t, 1 H), 7.48 (d, 1 H), 6.89 (m, 2 H), 3.72 (s, 3 H), 2.90 (m, 2 H), 2.59 (t, 2 H) 1 .83 (m, 2 
H). 

Part B: 7-Methoxy'2,3,4,5,5-tetrahydro-benzo[c]a2epine 




Add 7-methoxy-2,3,4,5-tetrahydro-benzo[c]azepm-l-one from step A (10 g, 53 
mmol) to THF (50 mL) under a nitrogen atmosphere. Stir and chill the solution to 0 in 
an ice bath and add drop wise borane-THF complex (1 56 ml, 1 .0 M in THF, 1 56 mmol). 
After complete addition, heat the solution at reflux for 2 hours and then cool to room 
temperature. Quench the reaction with 1 .0 N HCl solution. Adjust the pH to 9 with 1 .0 N 
NaOH solution and add 300 mL of EtOAc. Extract the solution, dry the organic layer 
over MgS04 and concentrate to a yellow oil. Chromatography on a Biotage® 75 S 
column (10% MeOH/DCM) yields the title compound as a while solid (4.2 g; 45 % of 
theory). NMR (DMSO^rfc) 5 7.00 (d, I H), 6.63 (s, IH), 6.59 (dd, 1 H), 3.69 (s, 2H), 
3.67 (s, 3 H), 3.02 (t, 2 H), 2.72 (m, 2 H), 1.55 (m, 2 H). MS (EI) 178.2 m/z (M+1) 

Part C: 2,3,4,5-Tetrahydro-li/-ben2o[c]a2epin-7-ol Hydrobromide . 

Br 




Dissolve product from Step B above(4.2 g, 22 mmol) in CH2CI2 (50 mL) and add 
10 BBrs (67 mmol, 6.4 mL) in CH2CI2 (20 mL) at -78 under a nitrogen atmosphere. 
Stir the reaction mixture at -70 for 2 hours and then at room temperature for 16 hours. 
Cool the clear solution to -78 and carefully add methanol (15 mL). Concentrate the 
solution to a brown solid. Dissolved the solid in methanol (50 mL) and add CH2CI2 (40 
niL). Concentrate the solution to half-volume and add hexanes (40 mL). Concentrate 
again to half volume and add EtOAc (20 mL). Concentrate to a volume to 20 mL and 
filter to obtain a white granular solid (4.2 g, 45 % of theory): NMR (DMSO-de) 5 9.52 
(s, IH), 8.70 (br, 2H), 7.19 (d, IH), 6.58 (m, 2H), 4.23 (s, 2H), 3.33 (m, 2H), 2.88 (m, 
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2H). 1.70 (m, 2H). MS (ES) 164.1 m/z (M+1). Elemental analysis Calc C 49.19, H 5.78, 
N 5.55; Found C 49.48, H 5.78, N 5.55. 



Part D:Mrm-Butoxycarbonyl-2,3,4,5-tetrahydro-l/f-benzo[c]a2epin-7-ol 




HO 



Mix product from Step C above (6.50 g, 26 mmol) with CH2CI2 (100 mlJ) to form 
a slurry. Add triethylamine (79 mmol) and cool the slurrj' to 5 °C in an ice bathJ 
Dissolve di-/e/7-buryl dicarbonate in CHoCh (20 mL) and add drop wise to the solution. 
Remove the ice bath and allow the solution to stir at room temperature for four liours. 
Concentrate the solution to a brown solid. Add 40 ml of a 1:1 CH2Cl2/EtOAc solution 
and filter. Concentrate the filtrate to a brown oil and chromatograph (20% \ 
EtOAc/hexanes) to give a white solid (6.3 g, 90 % of theory): 'H NMR (DMSO-p^) 5 
9.15 (s, IH), 6.97 (d, IH). 6.60 (s, IH), 6.49 (d, IH), 4.23 (s, 2H), 3.52 (br m, 2H), 2.72 
(br m, 2H), 1 .59 (br m, 2H), 1 .33 (s, 9H). ^^C NMR (DMSO-de) 5 1 56.24, 142.99, 
129.41, 1 16.41, 1 1 1.57, 78.29, 50.95,49.57, 34.58, 28.02. Anal. Calcd for CisHjiNOa: C, 
68.42; H, 8.04; N, 5.32. Found: C, 68.54; H, 8.15: N, 5.24, 



Part E: 6-(2,3,4,5-Tetrahydro-7//-ben2o[c]a2epin-7-yloxy)nicotinaniide 

O 

N 




O N 

Add 80% NaH in mineral oil (28.3 mg, 0.94 mmol) to a solution of the 
benzazepinol in Part D (124.3 mg, 0.47 mmol) in anhydrous DMF (2.0 mL) and 'stir for 

i 

30 minutes at room temperature. Add 6-chloronicotinamide (147.8 mg, 0.94 mmol) in 
one portion and stir overnight at room temperature and then heat at 80 °C for 3 hjours. 
Quench the reaction with water and concentrate. Purify by flash chromatography, eluting 
with 40% CH2CI2 in EtOAc. 
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Dissolve the above-co\3pled product in CH2CI2 (2.5 mL) and treat with 
trilluoroacetic acid (2.5 mL) at room temperature for one hour. Concentrate the mixture 
and purify by an SCX column, washing with methanol and then eluting with 2.0 M NH3 
in MeOH to yield the title compound (1 09.3 mg, 82% for 2 steps): MS ES* 284.0 (M- 
H)^; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S^5 microm), 0.1% TFA/acetonitrile in 
0.1% TF A/water at 1.0 niL/min, 5>95% over 19 min], tR = 6,99 min, 100% purity. 

Part F: 6-(2-Phenetliyl-2,3,4,54etrahydro-l//-ben2o[c3a2epin-7-yloxy)nicotinamide 
Mix 6-(2,3,4,5-tetrahydro-7//-benzo[c]a2epin-7-yloxy)nicotinamide (Part E, 112.9 
mg, 0.40 niniol), K2CO3 (1 10.1 mg, 0.80 mmol), and phenethyl bromide (82 uU 0.60 
mmol) in DMF (2.0 mL). Heat at 70-80 overnight. Remove DMF azeotropically with 
xylenes. Purify by flash chromatography, eluting with 75:19:6 EtOAc/CH2Cl2/2.0 M 
NH3 in MeOH and then with 60:30:10 EtOAc/hexanes/2.0 M NH3 in MeOH. Purify by 
reverse phase chromatography, eluting with 0-99% 0.1% TFA/acetonitrile and 0.1% 
TFA/water to give the title compound (44.9 mg, 27% from Step D): MS ES* 284.0 (M- 
H)""; HPLC [YMC-Pack Pro C-1 8 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 
0.1 % TF A/water at 1 .0 mL/min, 5-95% over 19 min], Ir = 9.85 min, 100% purity; Anal. 
Calcd for C24H25N3O2 0.1 H2O O.I MeOH: C, 73.75; H, 6.57; N, 10.71. Found: C, 73.45; 
H, 6.62; N, 10.72. 

Example 448 

6-[2-(3-Methylbutyl)-2,3,4,5-tetrahydro-li/-benzo[c]azepin-7-yloxy]nicotinamide 




Mix 6-(2,3,4,5-tetrahydrO'7//-benzo[c]azepin-7-yloxy)nicotinamide (Example 
447, Part E, 50.7 mg, 0,18 mmol), K2CO3 (49.5 mg, 0.36 mmol), and isoamyl bromide 
(32 uL, 0.27 mmol) in DMF (1 ,0 mL), Heat at 80 °C for 6 hours. Pass through an SCX 
column, washing with methanol and then eluting with 2.0 M NH3 in MeOH. Concentrate 
the eluant and purify by flash chi omatography, eluting with 70:22:8 EtOAc/CH2Cl2/2.0 
M NH3 in MeOH to afford the title compound (45.7 mg, 72%): MS ES" 354.0 (M+H)*", 
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HRMS calcd for C21H2SN3O2 354.21 82 (M+H)^, found 354.21 82, time 0,39 miri; HPLC 
[YMC-Pack Pro C-IS {150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in oJl% 
TFA/water at 1 .0 mL/min, 20-99% over 23 min], Ir = 6.39 min, 100% purity; Anal. Calcd 
for C2]H27N3O2 0.2CH2C]2 0.lMeOH: C, 69.59; H, 5.98; N, 11.43. Found: C, 69.47; H, 
6.25; N, 11.30. 

Example 449 

6-[2-(3-Methy]penty])-2,3,4,5-tetrahydro--l//-ben2o[c]azepin-7-yloxy]nicotinamide 




o ^ tr 

Mix 6-(2,3,4,5-ietrahydro-7i/-ben2o[c]azepin-7-yloxy)nicolinamide (Example 
447, Part E, 55.6 mg, 0.20 mmol), K2CO3 (54,2 mg, 0.39 mmol), and l-bronio-l- 
methylpentane (43 uL, 0.29 mmol) in DMF (1 .0 mL). Heat at 80 overnight. ! Remove 
DMF azeotropically with xylenes. Purify by flash chiomatography, eluting with 70:25:5 
EtOAc/CH2Cl2/2.0 M NH3 in MeOH to afford the title compound (43.1 mg, 60%): MS 
ES" 368.4 (M+H)^, HRMS calcd for C22H30N3O2 368.2338 (M+H)", found 368 2330, 
lime 0.39 min; Anal. Calcd for C22H29N3O2 0.1CH2Cl2 0.1MeOH: C, 70.32; H, 7.87; N, 
11. OS. Fuund: C, 70.05; H, 7.52; N, 11.01. ! • 



Example 450 

(i)-6-{4-[2-(2-Hydroxycyclohexylamino)ethyl]phenoxy}nicotinamide 
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Part A: (±)-4-[2-(2-Hydroxycyclohexylamino)ethyl]phenol 




Mix (i)-2-aminocyclohexanol (1.5227 g, 13:2 mmol), K2CO3 (4.56 g, 33.0 
mmol), and l-(2-chloroelhyl)-4-methoxybenzei3e (2.0 mL, 13.2 mmol) in DMF (30 mL). 
Heat at 1 00 °C for 24 hours. Cool down to room temperature and filtrate with MeOH 
wash. Concentrate and remove DMF azeotropically with xylenes. Take up the residue in 
CH2C12 and H2O (1 00 mL each). Separate the layers and extract the aqueous layer with 
CH2CI2 (2 X 100 mL). Wash the organic layers with H2O and brine (100 mL each). Dry 
the combined organic layers over MgS04, concentrate and purify by flash 
chromatography, eluting with 50:45:5 EtOAc/CH2Cl2/2.0 M.NH3 in MeOH to afford 2- 
(4-methoxypheneihylamino)cyclohexanol. (1.38 g, 42%). 

Mix the methoxy ether (505.9 mg, 2.0 mmol) and 1 .0 M BBra in heptane (4.0 mL, 
4.0 mmol) in CH2CI2 (10 mL in total). Stir the mixture at 0-1 7 for 3 hours. Quench 
the reaction with saturated aqueous NaHCOa (30 mL) at 0 °C. Take up the mixture in 
saturated aqueous NaHCOj (20 mL) and CH2CI2 (30 mL). Dissolve the precipitate 
fonned with CH2CI2 and a small amount of MeOH. Separate the layers after vigorously 
shaking. Wash the organic layer with 1:1 saturated aqueous NaHCOa/brine (50 mL). 
Back-extract the aqueous layers with CHoCh (2 x 50 mL) and 10% MeOK in CHoCi^ (5 
x). Dr>' the combined organic layers over MgSO^, concentrate ajjd purify by flash 
chromatography, eluting with 75:15:10 EtOAc/CH2C]2/2.0M NH3 in MeOH (375.8 mg, 
79%): MS ES" 236.1 (M+H)^ ES" 234.2 (M-H)"; 'H NMR (DMSO-rffi) 5 9.1 1 (s, IH), 
6.97 (d,7= 8.3 Hz, 2H), 6.93 (d, J= 8.3 Hz, 2H), 4.4] (d. J= 4.4 Hz, 1H),3.32 (s, IH), 
3.03 (s, 1H),2.76 (m, IH), 2.55 (m, 3H), 2.14 (m, IH), LS7 (m, IH), 1.75 (m, IH), 1.54 
(m, 2H), 1 . 1 3 (m, 3H), 0.86 (m, 1 H). 
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Part B: (i)-6-{4-[2-(2-Hydroxycyclohexylamino)ethyl]phenoxy}nicotinamide 

Heat a mixture of 4-[2-(2-hydroxycyc]ohexylamino)ethyl]phenol (152.6 
mg, 0.65 mmol), 6-chloronicoiinamide (84.6 mg, 0.54 mmol) and K2CO3 (186.7|nig, 1.35 
mmol) in 3:1 DMF/toluene (4.0 tdL) at 160 for 2 hours. Cool to room temperature and 
filter with thorough MeOH and CH2C12 wash. Concentrate the filtrate and remote DMF 

azeotropically with xylenes. Purify by flash chromatography, eluting with 75:15:10 
EtOAc/CH2C]2/2.0 M NH3 in ^4eOH (56.3 mg, 29%): MS ES^ 356.1 (M-fH)^ HRMS 
calcd for C20H26N3O3 356.1 974(M4H)-, found 356.1966, time 0.37 min; HPLC|[YMC- 
Pack Pro C-1 8 (150 x 4.6 mm, S-5 microm), acetonitrile in water containing. 0.0|l% 
concentrated HCl at 1 .0 mL/min, 30-99% over 1 9 min], tR = 1 .23 min, 1 00% purity; 
Chiralpak AD 225 nm, 60:40 EtOH/lieptane at 1 .0 mL/min, tR = 5.55 min, 50%jand Ir = 
7.17 min, 50%; Anal. Calcd for C2oH25N303 0.2CH2C]2 0.2MeOH: C, 64.68; H,j6.97; N, 
1 1.09. Found: C, 64,46; H, 6.84; N, 1 1.1 1. j 

i 

Example 451 ! 
(±)-(ci^)-6-{4-[2-(3-Hydroxycyc]ohexylaniino)ethyl]phenoxy}nicotinan|ide 




Part A: 3-(/er/-Butyldimethylsily]oxy)cyclohexanone 



Stir a mixture of 1 ,3-cyclohexanediol (250.9 mg, 2. 1 6 mmol) and NaH pO% in 
mineral oil, 71 .3 mg, 2.38 mmol) in freshly distilled THF (5.0 mL) for 30 minutes. Add 
/e;7-butyldimethylsilyl chloride (325.5 mg, 2.16 mmol) in THF (2.0 mL in lotai). Stir for 
2 hours, add THF (3.0 mL) to the milky solution, and stir overnight. Quench the reaction 
with brine and extract with EtOAc (3 x 30 mL). Combine extracts, dry over MgS04, and 
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concentrate. Flash cliromatography, eluting with 30% Et20/hexanes yields a mono-silyl 
ether (1 85.5 mg, 37%). 

Add PCC (344 mg, 1.6 nimol) to the mono-protected cyclohexanediol (183.8 mg, 
0.8 mmol) in anhydrous CH2Ch (10 mL) at room temperature and stir overnight. Filter 
through a Celite® pad with thorough CH2CI2 rinse. Wash the filtrate with saturated 
aqueous NaHCOa and brine (30 mL each). Back-extract the aqueous layers with CH2CI2 
(2 X 30 mL). Combine the organic layers, dry over MgS04, concentrate and purify by 
flash chromatography, eluting with 20% Et20/hexanes to afford the title compound 
(150.7 mg, 83%): HRMS calcd for Ci2H2402NaSi 251.1443 (M+Na)^ found 251.1432, 
time 0.43 min; IR (cm'^) 1 71 1 (C=0). 

Part B: 6-[4-(2-Amiiioethyl)phenoxy]nicotinamide 

Treat [2-(4-hydroxypheny])ethyl]carbamic acid /er/-butyl ester (534,3 mg, 2.2 
mmol) with NaH (80% in mineral oil, 78.0 mg (2.6 mmol) in anliydrous DMF (10 mL) at 
room temperature for 30 minutes: Add 6-chloronicotinamide (343.8 mg, 2.2 mmol) and 
heat the mixture at 80 °C ovemight. Quench the reaction with H2O and concentrate to 
dryness, using xylenes to remove DMF as an azeotrope. Suspend the residue in MeOH 
and filter with thorough McOH and CH2CI2 rinse. Concentrate the filtrate and purify by 
flash chromatography, eluting with 75:15:10 EtOAc/CH2C]2/2.0 M NH3 in MeOH. 
Deprotect the HOC group with 1:1 TFA/ CH2CI2 (16'mL) at room temperature ovemight. 
Concentrate and purify by an SCX column, washing with MeOH and then eluting with 
2.0 M NH3 in MeOH: MS ES"" 297.9 (M+H+K)^, HRMS calcd for C14H16N3O2 258.1243 
(M+H)"", found 258.1 235, time 0.40 min; HPLC [YMC-Pack Pro C-1 8 (1 50 x 4.6 mm, S- 
5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 5-95% over 19 
min], tR = 6.93 min, 1 00% purity. 
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Part C: {±y(cis)' and (/r^i72i'>6-(4-{2-[3-(/m-Butyldimethyl- 
si]yloxy)cyclohexylaiTiino]elhyl}phenoxy)nicotinamide 




Dissolve 6-[4-(2-aminoethyl)phenoxy]nicotinamide (121.4 mg, 0.472 nupol) in 

MeOH (0.4S niL) and dichloroethane (1 .0 mL). Add 3-(rm- \ 

I ■ 

butyldimethy]sily]oxY)cyclohexanorie (]5j mg, 0.661 mmoi) m dichloroeth?.ne (2.0 mL). 
Add the mixture to a solution of NaB(0Ac)3H (140 mg, 0.661 mmol) in dichloroethane 
(1.3 mL). After 10 minutes, add dropwise AcOH (27 uL, 0.472 mmol) and stir the 
mixture oveniight. Quench the reaction with 1 .0 N NaOH (4.0 mL) and take upjthe 
mixture in Et20 (30 mL). Separate the layers, and extract the aqueous layer with Et20 (3 

x 20 mL). Wash the organic layers with brine (40 mL), dry over MgS04, and | 

1 

concentrate. Purify by flash chromatogi*aphy, eluting with 55:40:5 EtOAc/CH2€l2/2.0 M 

i 

NH3 in MeOH to afford a diasteremeric mixture of the product (144.7 mg, 65%|, which is 
separable by repealed flash chromatography, eluting with 5-10% 2.0 M NH3 in j 
MeOH/CH2a2: MS ES* 470.1 (M+H)\ ES" 468.2 (M-H)'. \ 



Part D: (i)-(c25')-6-{4-[2-(3-HydroxycycIohexylamino)ethyl]phenoxy} nicotinamide 
Treat (±)-(cz5)-6-(4-{2-[3-(/e;'/-buty]dimethy]- | 
silyloxy)cycIohexylamino]ethyl}phenoxy)nicotmamide (56.8 mg, 0.12 mmol) ia THF 
(1.0 mL) with 1.0 M tetrabutylammounium fluoride (TBAF) in THF (0.5 eq) for 1 hour. 
Add another 0.5 eq of 1 .0 M TBAF and stir for 4 hours. Add 1 .0 eq of 1 .0 M TBAF and 
stir for 2.5 days. Concentrate and purify by flash chromatography, eluting with. 10% (2.0 
M NH3 in MeOH) in CH2CI2. Repeat the cliromatography to afford the title compound 
(29.9 mg, 70%): MS ES*" 356.0 (M+H)*, HRMS calcd for C21H28N3O2 356.197^ (M+H)^ 
found 356.1965, time 0.41 min: HPLC [YMC-Pack Pro C-l 8 (150 x 4.6 mm, Sj-S 
microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1 .0 mL/min, 5-99% over 1 9 min], 
tR = 7.1 1 min, 100% purity; Anal. Calcd for C2oH25N303 0.4CH2Cl2 0.4MeOH:!c, 62.11: 
H, 6.87; N, 1 0.45. Found: C, 61 .95; H, 6.88; N, 1 0.36. | 

i' 
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Example 452 

(±)-(rro775)-6-{4-[2-(3-Hydroxycyc]ohexy]amino)ethyl]phenoxy}ni^ 




O 



Treat (i)-(r7-a;?^)-6-(4-{2-[3-(/er/-buty]dimethyl- 
silyloxy)cyclohexy]amino]ethyljphenoxy)njcotniaiTiide (Example 451, Part C, 63.3 mg, 
0.1 3 mmol) in THF (1 .0 mL) with 1 :0 M tetrabutylannnounium fluoride (TBAF) in THF 
(0.5 eq) for 1 hour. Add another 0.5 eq of 1 .0 M TBAF and stir for 4 hours. Add 1.0 eq 
of 1 .0 M TBAF and stir for 9 days. Add another 1 .0 eq of 1 .0 M TBAF and stir for 4 
days. Concentrate, dissolve the mixture in CH2C12 (20 mL), and wash with HoO (2x 20 
mL), saturated aqueous Na.HCOs and brine (20 mL each). Back-extract the aqueous 
layers with CH2CI2 (20 mL). Concentrate the two H2O washings and purify by flash 
chromatography, eluting with 15% (2.0 M NH3 in MeOH) in CH2CI2 to afford the title 
compound (42.1 mg, 8S%): MS ES* 356.4 (M+H)"", HRMS calcd for C21H28N3O2 
356.1974 (M+H)"", found 356.1979, time 0.41 min; HPLC [YMC-Pack Pro C-t8 (150 x 
4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 5-99% 
over 1 9 min], tR = 7. 1 1 min, 1 00% purity. 

Example 453 

(±)-6-{4-[2-((rra;25)-4-Hydroxycyc]ohexy]amino)ethyl]phenoxy}nicotinamide 
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Part A: (i)-(/r£/7is)-4-[2-(4-Methox\'pheny])ethylaniino]cyc]ohexano] 




0^" -o- ^ 

Heal a mixture of (i)-(/rfl«5)-4-aminocyclohexanol (607 m, 5.3 mmol), ps2C03 
(4.300 g, 13.2 mmol), and l-(2-chloroethyl)-4-melhoxybenzene (0.8 mL) in DMF (10 
mL) al 1 00 for 19 hours. Quench the reaction with saturated aqueous NH4Ci (40 mL). 
Adjust the pH to alkaline and concentrate to dryness. Suspend the residue in 50:40:10 
. EtOAc/CH2Cl2/2.0 M NH3 in MeOH and stir vigorously for 1 hour. Decant the 
supernatant. Suspend the residue in 10:90 2.0 M NH3 in MeOH/CH2Cl2 for 30 jminutes 
and tiller. Combine the orgamc layers, concentrate, and purif>' by flash chroma|tography, 
eluting with 75:15:10 EtOAc/CH2Cl2/2.0 M NH3 in MeOH to afford the title ccjmpound 
(258.3 mg, 20%): MS ES" 250.0 (M+H)"", HPLC [YMC-Pack Pro C-18 (150 x j4.6mm, 
S-5 microm), acetonitrile in water containing 0.01% concentrated HCl at 1 .0 mL/min, 30- 

• 99% over 1 9 min], Ir = 1 .96 min, 1 00% purity. | 

. ■ . t 

Part B: (±)-6-{4-[2-((/ra?i5)-4-Hydroxycyclohexylamino)ethyl]phenoxy)nicotinamide 

f 

Add dropwise 1 .0 M BBrs in heptane (1 .35 mL, 1 .35 mmol) to a suspension of 
(±)-(/;-^«5)-4-[2-(4-methoxyphenyl)ethy]amino]cyc]ohexanol (Part A, 1 53.2 mg, 0.61 
mmol) in aiiliydrous CH2CI2 (5.0 mL) at 0 °C. Add another 1 .0 mL of CH2CI2 jwhen the 
compound precipitates out. Stir the mixture at 0 for 30 miniues and at room 

temperature for 2 hours. Quench the reaction with 5 drops of HoO and concentrate. 

j 

Purify the residue on an SCX column, washing with MeOH and then eluting wjith 2.0 M 
NH3 in MeOH lo yield (±)-(/ra/w)-4-[2-(4-hydroxycyclohexylamino)ethy]]phe:nol (121.2 
mg). I 

Heal a mixture of the phenol (121 .2 mg, 0.52 mmol), 6-chloronicotinamide (121 .0 
mg, 0.77 mmol), and K2CO3 (213.5 mg, 1 .55 mmol) in 3:1 DMF/toluene (6.0 |nL) at 165 
°C for 3 hours. Quench the reaction with a small amount of H2O and concentrate lo 
dryness, using xylenes to remove DMF azeoiropically. Dissolve the residue in MeOH 
and filter. Concentrate the filtrate and purify by flash chromatography, eluting with 
75:15:10 EtOAc/CH2Cl2/2.0 M NH3 in MeOH, to afford the title compound (79.1 mg. 
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43%): MS ES^ 356.0 (M+H)\ mMS calcd for C20H26N3O3 356.1974 (M+Hf, found 
356.1959, time 0.34 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 nim, S-5 microm), 
acetoiiitrile in water containing 0.01 % concentrated HCl at 1 .0 mL/min, 5-95% over 19 
min], Ir = 5.81 min, 1 00% purity. 

Example 454 

{i)-6-{4-[2-((/r^725)-2-Hydroxycyc]opentyIaniino)ethyl]phenoxy}nicotinamide 




Part A: 4-[2-(2-Hydroxycyclopentylaniino)ethyl]phenol 

Stir a mixture of cyclopentene oxide (482,0 mg, 5.73 mraol) and tyramine (943.2 
mg, 6.88 mmol) in 1 .0 N NaOH (20 mL) at room temperature for 64 hours, at 45-55 ®C 
for 6 hours, and at J 00 °C for 1 8 hours. Quench the reaction with saturated aqueous 
NH4CI (40 mL) and lake it up in EtOAc (50 mL). Separate the layers after shaking. 
Wash the organic layer with H2O and brine (50 mL each). Back-extract tlie aqueous 
layers with CH2CI2, EtOAc and CH2CI2 (50 mL each). Adjust the pH of the combined 
aqueous layers to alkaline and coijceiitrate. Suspend the residue in 10:40:50 2.0 M NH3 
in MeOH/CH2Cl2/EtOAc and decant off the supernatant. Dissolve the residua] solid in 
H2O and extract it with 1 0:40:50 2.0 M NH3 in MeOH/CHoCb/EtOAc (1 00 mL) and 
10:90 2.0 M NH3 in MeOH/CH2Cl2. Combine all the organic layers and concentrate. 
Dissolve the residue in a small amount of MeOH and purify by flash chromatography, 
eluting with 1 0:40:50 2.0 M NH3 in MeOH/CH2CL2/EtOAc to afford the title compound 
as a 1 :3 ds/n-ans isomeric mixture (566 mg, 45%): MS ES"" 222.0 (M+H)"", HPLC [YMC- 
Pack Pro C-18 (150 X 4.6 mm, S-5 microm), acetonitrile in water containing 0.01% 
concentrated HCl at 1.0 mL/min, 5-95% over 19 min], tR = 4.72 min, 76% and 6.52 min, 
24%. 

Part B: (±)-6- {4-[2-((/;"fl;;5)-2-Hydroxycyclopentylamino)ethy]]phenoxy}nicotinamide 
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Heat a mixture of 4-[2-(2-hydroxycyclopentylamino)ethyl]pheno] (210.5 mg, 0.95 
mmol), K2CO3 (395 mg, 2.85 mmol) and 6-chloronicotinamide (223.4 mg, 1.43|mmol) in 
1 :3 loluene/DMF (6 mL) at 1 65 for 2 hours, while removing H2O azeotropically with 
toluene. Remove DMF azeotropically with xylenes and take up the residue in H2O (50 
mL) and 1 0% MeOH in CH2C12 (50 mL). Shake arid separate the layers. Extract the 
aqueous layer with 10% N4eOH in CH2CI2 (2 x 50 mL) and 10% MeOH in Etokc (50 
mL). Combine the organic layers, dry over MgSO^ and concentrate. Concentrate the 
aqueous layer, which still contains the product by TLC, to dryness and extract the product 
out with MeOH. Dry the solution with NaoSO^, filter and combine with the organic 
concentrate above. Concentrate, re-dissolve in MeOH and filter through a Na2s|04 pad. 
Concentrate and purify by flash chromatography, eluting with 10:15:75 2.0 M in 
MeOH/CH2CL2/EtOAc to afford the title compound (137.4 mg) along with the '(cis)- 
isomer of the starting phenol (59. 0 mg) recovered: MS ES"" 342.0 (M+H)", HRMS calcd 
for C]9H24N303 342.1818 (M+H)^ found 342.1812, time 0.34 min; HPLC [YMC-Pack 
Pro C-1 8 (150 X 4.6 mm, S-5 microm), acetonitrile in water containing 0.01% j 
concentrated HCl at 1.0 mL/min, 5-95% over 19 min], tR = 16.76 min, 100% purity; Anal. 
Calcd for C19H23N3O3 O.lCHjCkO.lEtOAc: C, 65.29; H, 6.74; N, 1 1.71. Founjl: C, 

65.35; H, 6.61; N, 11.98. • | 

I 

j 

Example 455 

4-[5-(Phenetliylamino-methyl)-pyridin-2-yloxy]-benzaniide dihydrochlciride 




i 

i 
I 

I 

I 

i 
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Step ] 

4-(5-Cyano-pyridin-2-yloxy)-benzamide 




Combine 6-chloro-nicotinonitrile (1.0 g, 7.22 mmol), 4-hydroxyben2amide (1.09 
g, 7.94 mmol), and potassium carbonate (1 .49 g, 10.83 mmol) in toluene (8 mL). Add 
DMA (24 mL) to the reaction mixture. Heat the reaction mixture for 1.5 hour at 120 °C. 
Let the reaction mixture cool to room temperature. Pour the reaction mixture onto water 
and filter the precipitate washing with water. Dry the solid under vacuum to provide the 
title compound (1 .63 g, 94%) 

Step 2 

4-(5-Aminomethyl-pyridin-2-yloxy)-benzamide 

O 




Combine 4-(5-cyano-pyridin-2-yloxy)-benzamide (202 mg, 0.S44 mmol), 5% 
Pd/C (80 mg) and cone. HCl (0.423 mL) in THF (4 mL) and EtOH (4 mL). Run the 
reaction under hydrogen atmosphere (1 atm) at rt overnight. Add NaOH (5 N, 2 mL) and 
filter the reaction mixture through Celite®. Concentrate the filtrate. Wash the residue 
with H2O (5 mL) and extract with CH2CI2 (3x5 mL). Combine the organic layers and 
purify tlirough an SCX column eluting with 2M ammonia in methanol. Concentrate the 
fractions to give tlie title compound (74 mg, 36%). 

Step 3 

Combine 4-(5-aminomethyl-pyridin-2-y]oxy)-benzamide (70 mg, 0.288 mmol) 
from step 2, methanol (1 .8 mL), trimethylonhoformate (] .2 mL), and phenethyl aldehyde 
(0.034 mL, 0.288 mL). Stir at room temperature for 4 hours, then add sodium 
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borohydride (13 mg, 0.346 mmol). Stir for 4h. Purily through an SCX column using 
ammonia (2.0 M in methanol) to give 20 rag (20%) of the free base. Combine t^e 
compound with ether (1 mL) and hydrochloric acid (1 M in ether). Triturate an<J filtrate 
to give 24 mg of the title compound. Mass spectrum (ion spray): m/z = 348.0 (M+1); 'H 
NMR (CDCI3): 8.02 (d, J = 1 .8 Hz, IH), 7.77 (d, J = 8.6 Hz, 2H), 7.62 (dd, J = 2.1 Hz, 8.6 
Hz, IH), 7.25-7.19 (m, 2H), 7.16-7.08 (m, 5H), 6.85 (d, J = 8.3 Hz, IH), 6.18-5.172 (bm, 
2H), 3.69 (s, 2H), 2.83 (t, J = 6.4 Hz, 2H), 2.75 (t, J = 6.4 Hz, 2H), 1 .85-1.51 (bs, IH). 

i 

Example 456 j 

4-;5-[(3-Trinuoromethyl-ben2ylamino)-niethyl]-p}Tidin-2-yloxy}-ben2a^^ 

Using a method similar to Example 455, step 3, using 3-trifluoro-ben2aldehyde 
(0.045 mL, 0.339 mmol) gives the title compound (106 mg, 85%). Mass spectrum (ion 
spray): m/z = 401 .9 (M+1); 'H NMR (DMSO-de): 8.08 (d, J = 2.4 Hz, IH), 7.9^-7.93 (bs, 
IH), 7.90 (d, J = 8.7 Hz. 2H), 7.85 (dd, J = 2.4 Hz, 8.5 Hz, IH), 7.69 (s, IH), 7.63 (d, J = 
7.6 Hz, IH), 7.58-7.50 (m, 2H), 7.33 (s, IH), 7.12 (d, J = 8.7 Hz, 2H)i 7.03 (d, J = 8.5 Hz, 

IH), 3.76 (s,2H), 3.66 (s,2H). I 

I • 
! 

Example 457 j 
4- { 5-[(3-Phenyl-propylaminp)-methyl]-pyridin-2-yloxy} -bcnzamide! 




Using a method similar to Example 455, step 3. using 3-phenyl-propyl-aldehyde 
(0.045 mL, 0.339 mmol) gives the title compound (45 mg, 41%). Mass spectrum (ion 
spray): m/z = 361 .9 (M+1); 'H NMR (DMSO-do): 8.07 (d, J = 2.1 Hz, IH), 7.9i (bs, IH), 
7.90 (d, J = 8.7 Hz, 2H). 7.82 (dd, J = 2.5 Hz. 8.3 Hz, IH), 7.33 (bs, IH), 7.24 ^t, J = 7.4 

j 

I 

i 

■ I 

i 
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Hz, 2H), 7.17-7.1 1 (m, 5H), 7.02 (d, J = 8.3 Hz, IH), 3.64 (s, 2H), 2.58 (t, J = 7.6 Hz. 
2H), 2.46 (t, J = 7.6 Hz, 2H), 1 .69 (quintet, J = 7.6 Hz, 2H). 

Example 458 

4-{5-[(4-Euoro-benzylamino)-niethyl]-pyridin-2-yloxy}-benzamide 



O 




Using a method similar to Example 455, step 3, using 4-fluoro-benzaldehyde 
(0.036 iriL, 0.339 mmol) gives the title compound (97 mg, 90%). Mass spectrum (ion . 
spray): m/z = 351 .9 (M+1); 'H NMR (DMSO-do): 8.07 (d, J = 2.3 Hz, IH), 7.95 (bs, IH), 
7.90 (d, J = 9.0 Hz, 2H), 7.84 (dd, J = 2.5 Hz, 8.4 Hz, IH), 7.37-7.32 (m, 3H), 7.14-7.08 
(ni. 4H), 7.03 (d, J = 8.6 Hz, IH), 3.64 (s, 2H), 3.63 (s, 2H). 

Example 459 

4-[5-(Isobiitylamino-methyl)-pyridin-2-yloxy]-benzamide 

O 




Using a method similar to Example 455. step 3, using isobutylaldehyde (0.03 1 
niL, 0.339 mmol) gives the title compound (71 mg, 77%). Mass spectrum (ion spray): ni/z 
= 300.0 (M+1 ); 'H NMR (DMSO-de): S.07 (d, J = 2.4 Hz, 1 H), 7.94 (bs, IH), 7.89 (d, J = 
8.7 Hz, 2H), 7.82 (dd, .1 = 2.4 Hz, 8.2 Hz, IH), 7.32 (bs, IH), 7.12 (d, J = 8.7 Hz, 2H), 
7.03 (d, J = 8.2 Hz, IH), 3.64 (s, 2H), 2.26 (d, J = 6.6 Hz, 2H), 1.64 (septet, J = 6.6 Hz, 
lH),0.84(d, J = 6.6Hz,6H). 
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Example 460 1 
4-{5-[(3,3-Dimethyl-but>'lamino)-metliyl]-pyridin-2-yloxy}- • 




Using a method similar to Example 455, step 3, using 3,3-dimethyl-bDtyraldehyde 
(0.062 mL, 0.493 mmol) gives the title compound (1 1 1 mg, 82%). Mass spectrum (ion 
spray): m.'z = 327.9 (M+1); 'H NMR (DMSO-do): S.06 (d. J = 2.5 Hz, IH), 7.93j(bs, IH), 
7.88 (d, J = 8.5 Hz, 2H), 7.81 (dd, J = 2.5 Hz. 8.5 Hz, IH), 7.31 (bs, IH), 7.1 1 (d, 3 = 8.5 
Hz, 2H), 7.02 (d, J = 8.5 Hz, IH), 3.63 (s, 2H), 2.46 (t, J = 8.7 Hz, 2H), 1.98 (bsj, IH), 
1 .33 (t, J = 8.7 Hz, 2H), 0.84 (s, 9H). i 

I 

Example 461 ' 




I 



Using a method similar to Example 455, step 3, using 3-methyl-butyraldehyde 
(0.053 mL, 0.493 mmol) gives the title compound (102 mg, 79%). Mass spectrum (ion 
spray): m/z = 313.9 (M+1); 'H NMR fDMSO-de): 8.06 (d, J - 2.5 Hz, IH), 7.93 (bs, IH), 
7.88 (d. J - 8.7 Hz, 2H), 7.81 fdd, J = 2.5 Hz. 8.4 Hz, IH), 7.3 1 (bs, IH), 7.1 1 (d, J = 8.7 
Hz, 2H), 7.02 (d, J = 8.4 Hz, IH), 3.63 (s, 2H), 2.45 (t, J = 7.3 Hz, 2H), 2.02 (bs, IH), 

1 .59 (septet, 3 = 6.7 Hz, IH). 1 .28 (q, J = 6.9 Hz, 2H), 0.82 (d, J - 6.7 Hz, 6H) J 

I 

j 

I 
I 

1 

I 
I 
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Example 462 

4-{5-[(2-Thiophen-2-yI-ethylamino)-n)ethy]]-pyridin-2-y]oxy}-benzamide 




Step 1 

4-(5"Fonnyl-piTidin-2-yloxy)-benzamide 




Combine 4-(5-cyano-pyridin-2-y]oxy)-benzamide (50) mg, 2.09 mniol) in CH2CI2 
(10 mL) at 0°C with DIBAL-H (1 .0 M in hexanes, 4.2 mL) dropwise. Stir the reaction 
mixture for 5 h. Pour the reaction mixture onto aqueous NH4CI and let stir overnight. 
Filter and redissolve in CHClryiPrOH (3:1, 10 mL) and wash with NaOH (1 N, 7 mL). 
Extract the organic layer, dry over magnesium sulfate, filter and dry under vacuum to 
provide 4-(5-formyl-pyridin-2-yloxy)-benzamide (312 mg, 62%). 

Step 2 

Using a method similar to Example 455, step 3, using 2-thiophen-2-yl-ethy]amine 
(0.027 mL, 0.227 mmol) and 4-(5-fomiyl-pyridin-2-yloxy)-benzamide (58 mg, 0.239 
mmol) from step 1 (above) gives the title compound (23 mg, 27%). Mass spectrum (ion 
spray): m/z = 353.9 (M+1 ); 'H NMR (DMSO-de): 8.08 (d, J - 2.1 Hz, IH), 7.93 (bs, IH), 
7.89 (d, J = 8.7 Hz, 2H), 7.82 (dd, 3 = 2.3 Hz, 8.3 Hz, IH), 7.31 (bs, IH), 7.27 (dd, J = 1.0 
Hz, 5.2 Hz, IH), 7.12 (d, J = 8.7Hz, 2H), 7.02 (d, J = 8.3 Hz, IH), 6.90 (dd, J = 3.5 Hz, 
5.2 Hz, IH), 6.84 (d, J = 3.3 Hz, IH), 3.68 (S, 2H), 2.91 (t, J = 7.1 Hz, 2H), 2.72 (t, J 
7.1 Hz,2H),2.25(bs,N-H). 
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Example 463 j 
4-(5-{[2-(3-Fluoro-phenyl)-ethy]amiT)o]-methyl}-p)Tidii)-2-yloxy)-ben2am^ 

F I . 




Using a method similar to example 462, step 2, using 3-fluoro-phenyl)-e|thylamine 
(0.026 mL, 0.2 mmol) gives the title compound (14 mg, 18%) Mass spectrum (i'pn spray): 
m/z = 365.9 {M^D; 'H NMR (DMSO-db): S.06 (bs, IH), 7.93 (b^, IH), 7.88 (Q,|i = 8.6 
Hz, 2H), 7.79 (d, J = 8.2 Hz, IH), 7.32-7.24 (m, 2H), 7.11 (d, J = 8.2 Hz, 2H), 7j.05-6.93 
(m, 5H), 3.67 (s, 2H), 2.76-2.64 (m, 4H). 



Example 464 j 

4-(5-{[2-(2-Methoxy-phenyl)-ethylamino]-methyl}-p>'ridin-2-yloxy)-benzami'de 

,OMe ! . 

O I 




"N O 

Using a method similar to example 462. step 2. using 2-methoxy-phenylj- 
ethylamine (0.033 mL, 0.223 mmol) gives the title compound (48 mg, 57%). Mass 
spectrum (ion spray): m/z = 377.9 (M+1); 'H NMR (DMSO-da): 8.06 (d, J = 2.1 Hz, IH), 
7.93 (bs, IH), 7.89 (d. J = 8.6 Hz, 2H), 7.79 (dd, J = 2.4 Hz, S.2 Hz, IH). 7.31 (bs, IH), 
7.1 7-7.09 (m, 4H), 7.01 (d, J = 8.4 Hz, IH), 6.90 (d, J = 8.1 Hz, IH), 6.82 (t, J =j 7.5 Hz, 
IH), 3.73 (s,3H), 3.66 (S.2H), 2.71-2.60 (m,4H), 2.1 6 (bs,N-H). j 
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Example 465 

4-(5-{[2-(2-Chloro-pheiiy])-ethylamino]-methyl}-pyridiii-2-yloxy)-benzami^ 




Using a method similar to example 462, step 2, using 2-chloro-phenyl)-ethy]amine 
(0.028 mL, 0.198 mmol) gives the title compound (42 mg, 55%). Mass spectrum (ion 
spray): m/z = 381 .8 (M-! I); NMR (DMSO-de): 8.06 (bs, iH), 7.93 Cos, IH), 7.88 (d, J ' 
= 8.7 Hz, 2H), 7.80 (d, J - 8.3 Hz, IH), 7.40-7.29 (m, 3H), 7.26-7.17 (m, 2H), 7.1 1 (d, J = 
8.3 Hz, 2H), 7.01 (d, J - 8,3 Hz, IH), 3.68 (s, 2H), 2.82 (t, J = 6.6 Hz, 2H), 2.68 (t, J = 6.6 
Hz,2H),2.27(bs,N-H). 

Example 466 

(±)-4-[5-(3-Phenyl-pyrrolidin- 1 -ylmethy])-pyridin-2-yloxy]-benzamide 

O 




Combine 4-(5-cyano-pyridin-2-yloxy)-ben2amide (501 mg, 2.09 mmol) in CH2CI2 
(10 mL) at 0 with DIBAL-H (1 .0 M in hexanes, 4.2 mL) dropwise. Stir the reaction 
mixture for 5 h. Pour the reaction mixture onto aqueous NH4CI and let stir overnight. 
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Filter and redissoive in CHClViPrOH (3.1,10 mL) and wash with NaOH (1 N, 7j mL). 
Extract the organic layer, dry over magnesium sulfate, filter and dry under vacuum to 
provide 4-(5-formy]-pyridin-2-yloxy)-benzamide (3 1 2 mg, 62%). 

Step 2 i 
Combine 4-(5-fonDyl-pyridii>2-y]oxy)-benzaniide (100 mg, 0.413 mmoli), (±)-3- 
phenyl-pyrrolidine (78 mg, 0.318 mmol), sodium triacetoxy-borohydride (101 mg, 0.477 
mmol), AcOH (0.01 8 mL, 0.318 mmol) in CH2CI2 (5 mL). Stir at rt overnight. Pour the 
reaction mixture onto an SCX column, eluting \vith ammonia (2M inmethanol) followed 
by chromatogi-aphy [CHoClTiammonia (2.0 M in methanol) 20:1] to provide the title 
compound (43 mg, 36%). Mass spectrum (ion spray): m/z = 373.9 (M+1); H NMR 
(DMS0-d6): 8.09 (d, J = 1.9 Hz, IH), 7.93 (bs, IH), 7.89 (d, J = 8.6 Hz, 2H), 7.8;2 (dd, J = 
2.2 Hz, 8.6 Hz, 1 H), 7.30 (bs, IH), 7.27-7.24 (m, 4H), 7.17-7.12 (m, 3H), 7.03 (d, J = 8.3 
Hz, IH), 3.61 (dd, J = 13.1 Hz, 19.5 Hz, 2H), 3.33-3.24 (m, IH), 2.88 (t, J = 8.3 Hz, IH), 
2,66 (t, J = 7.0 Hz, 2H), 2.42 (t, J = 8.3 Hz, IH), 2.28-2.18 (m, IH), 1.79-1.70 (ni, IH). 



Example 467 ' 
4-{5-[(3,3-DimethyI-buty]amino)-methyl]-pyridin-2-y]oxy}-ben2amide 






N 



The title compound is prepared follwing the procedure of Example 462 using the 
corresponding amine. Mass spectrum (ion spray): ni/z = 327.9 (M+l); NMR (DMSO- 
dfi): 8,06 (d, J = 2.5 Hz, IH), 7,93 (bs, IH), 7.88 (d, J = 8.5 Hz, 2H), 7.81 (dd, J = 2.5 Hz, 
8.5 Hz, IH), 7.31 (bs, IH), 7.1 1 (d, J = 8,5 Hz, 2H), 7.02 (d, J - 8.5 Hz, IH), 3.63 (s, 2H), 
2.46 (t, J = 8.7 Hz, 2H), 1 .98 (bs, 1 H), 1 .33 (t, J = 8.7 Hz, 2H), 0.84 (s, 9H). 
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Example 468 

4-{5-[(3-Methyl-buty]amino)-iTiethyl]-pyridin-2"yloxy}-benzair»ide 

O 




The title compound is prepared following the method of Example 455, step 3 
using the corresponding amine. Mass spectrum (ion spray): m/z = 313.9 (M+1); NMR 
(DMSO-ds): 8.06 (d, J = 2.5 Hz, IH), 7.93 (bs, IH), 7.88 (d, J = 8.7 Hz, 2H), 7.81 (dd, J - 
2,5 Hz, 8.4 Hz, IH), 7,31 (bs, IH), 7.1 1 (d, J = 8.7 Hz, 2H), 7.02 (d, J = 8.4 Hz, IH), 3.63 
(s, 2H), 2.45 (t, J = 7.3 Hz, 2H), 2.02 (bs, IH), 1.59 (septet, J = 6.7 Hz, IH), 1.28 (q, J = 
6.9 Hz, 2H), 0.82 (d, J = 6.7 Hz, 6H). 



Example 469 

4-{3-Ch]oro-5-[(2-thiophen-2-yl-ethylamino)-methy]]-pyridin-2-y]oxy}-benzamide 

-s O 




Step 1 

5,6-DichIoro-pyridine-3-carbaldehyde 
O 

n 



Combine (5j6-dichloro-pyridin-3-yl)-methanol (3.05 g, 17.11 mmol)and 
manganese dioxide (37.2 g, 427.9 mmol) in CH0CI2 (25 mL), Stir the reaction mixture at 
rt overnight. Filter the reaction mixture tlirough Celite® washing with CH2CI2 (2x10 mL). 
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Concentrate the filtrate and dry under vacuum to provide the title compound (1.44 g, 



Step 2 

4-(3-Chloro-5-fomiyl-pyridin-2-yloxy)-ben2amide 
0 O 
.CI 




Combine 5,6-dich]oro-pyridine-3-carbaIdehyde (1,37 g, 7,80 mmol), 4-hydroxy- 

benzaniide (1.18 g, 8.58 mmol), potassium carbonate (1 ,62 g, 11.7 mmol) in toluene (10 

mL) and DMA (30 mL). Stir the reaction mixture at 100 °C for 1 h. Pour the reaction 

mixture onto H2O (100 mL) and exuact with Et:© (100 mL). Wash the organic layer with 

H2O (2x100 mL), dry the organic phase extracts over magnesium sulfate, filler and 

I 

concentrate to give the title compound (1 .09 g, 5 1 %). • 



Step 3 

Using a method similar to Example 460, using 4-(3-chloro-5-formyl-pyri!din-2- 
y]oxy)-benzamide (1 14 mg, 0.412 mmol) and 2-thiophen-2"y]-ethylamine (0.048* mL, 



0.412 mmol) gives the title compound (57 mg, 3v)%). Mass spectrum (ion spray) 
387.9 (M+l ); NMR (DMSO-da): 8.37 (bs, III), 8.2 1 (d, J = 1 .9 Hz, 1 H), 7.99 



m/2 = 
(bs, IH), 



7.93 (d, J = 8.7 Hz, 2H), 7.39 (dd, J = 1,2 Hz, 5.0 Hz, IH), 7.36 (bs, IH), 7.21 (d, J = 8.9 
Hz, 2H), 6.99-6.94 (m, 2H), 4.16 (s, 2H), 3.26-3.1 1 (m, 4Hy ' 



Example 470 ! 
4-(3-ChIoro-5-{f2-(3-chloro-pheny])-ethy]amino]-melhy]}-pyridin-2-yloxy)-benzamide 
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Using a method similar to Example 462, using 4-(3-chloro-5-fonT)yl-pyridiii-2- 
yloxy)-ben2amide (101 mg, 0.365 mmol) and 2-(3-ch]oro-phenyl)-ethylamine (0.056 mL, 
0.402 mmol) gives the title compound (57 mg, 36%). Mass spectrum (ion spray): m/z = 
415.9 (M+1); NMR (CDCI3): 7.93 (d. J = 1.7 Hz, IH), 7.86 (d, J = 8.7 Hz, 2H), 7.77 
(d, J = 1 .7 Hz, IH), 7.22-7.17 (m, 4H), 7.07 (d, J = 7.0 Hz, IH), 6.12 (bs, 2H), 3.74 (s, 
2H), 2.S7 (t, J = 6.8 Hz, 2H), 2.78 (t, J = 6.8 Hz, 2H), 1.42 (bs, IH). 

General Procedurefor Examples 471-474 
To a mixture of amine (1 equiv), aldehyde (1 .5 equiv) in 5% AcOH/methanol (0.2 M) 
was added NaCNBH4 (5 equiv) and the resulting reaction mixture v/as stirred for 2 hours 
under niiroGen aimosphere at room temperature. The reaction can be monitored by 
eleciiospray MS or TLC. Ethyl actetate was added to the reaction mixture and washed 
twice with saturated aqueous solution of NaHCO^. The organic layer was separated, dried 
over anliydrous NaSO^ and the solvent was evaporated to yield a residue which was 
purified by flash chromatography using ch]oroform/ethanol/NH40H, 94.5/5/0.5) to afford 
the title compound ais a white solid. 

Example 471 

6-[2-Fluoro-4-((3-methyl-butyl)pentylaminomethyl)phenoxy]nicotinamide 

1 




Reductive amination of N-pentyl-N-3-methy]buty]amine and 6-(2-f!uoro-4-fonT)yl- 
pbenoxyVnicotinamide as described above afforded the title compound in 86% yield. 
'H NMR (CUCh-di) 6: 8.56 (d, IH, J = 2.4 H2), 8.1 7 (dd, IH, J = 8.5, 2.4 Hz), 7.28-7.10 
(m, 3H), 7.02 (d, IH, 8.7 Hz), 6.21 (bs, 2H), 3.54 (s, 2H), 2.42 (dt, 4H, J= 8.7 Hz), 
1.650.53 (m, IH), 1.53-1.40 {m,2H), 1.40-1.20 (m, 6H), 0.86 (t, SH, ^ = 7.0 Hz), 0.85 
(d,6H,7=6.5Hz). 
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'^CNMR (CHCWj) 5: 167.6, 165.5, 156.4, 153.1, 147.4. 139.7, 124.8, 123.5, 117.3, 
1 17.1, 1 1 1.0, 58.2, 54.2, 52.3, 36.3, 30.0, 27.0, 26.6, 23.1, 23.0, 14.5. • j 

MS (Electrospray): 402.2 (M*+l). j 

Example 472 | 
6-[2-Fluoro-4-((3-methy]-buty]propyJamino)methy])phenoxy]nicotinonaniide i 




The title compound was prepared by reductive amination of 6-[2-nuoro-4-((3-mjethy]- 
butyl) aminomethyl)phenoxy]nicolinamide with propanaldehyde in 86% Yield, j 
'H NMR (CBCh-di) 5: 8.56 (d, IH, J = 2.4 Hz), 8.17 (dd, IH, J = 8.5, 2.4 Hz),|7.28-7.10 
(m, 3H), 7.02 (d, IH, J = 8.5 Hz), 6.24 (bs, 2H), 3.54 (s, 2H), 1 .65-1.55 (m, IH), 1 .55- 
1 .40 (m, 2H), 1 .40-1 .30 (m, 2H), 0.86 (t, 3H, J = 7.0 Hz), 0.85 (d, 6H, J = 6.5 Hz). 
'^CNMR (CHa3-^/3) 6: 167.6, 165.5, 156.4, 153.1, 147.5, 139.7, 124.8, 123.5, 117.3, 
117.1.111.0,58.2,56.3,52.3,36.3,26.6,23.1,20,6,12.3. | 
MS (Electrospray): 374.2 (M*+l). \ 

I 

£:xample 473 j 

6-[4-Bis-((3-methyl-butylamino)-methyl)-2-fluorophenoxy]nicotiiionarnide • 




The title compound was prepared by reductive amination of 6-[2-fluoro-4-((3-rnethyl- 
butyl) aminoinethyl)phenoxy]nicotinamide with 3-methylbuianaldehyde in 80% Yield. 
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NMR (CHCW3) 5: 8.55 (d, IH, J = 2.4 Hz), 8.17 (dd, IH, J= 8.5, 2A Hz), 7.28-7.10 
(m, 3H), 7.02 (d, IH, J = 8.7 Hz), 6.25 (bs, 2H), 3.53 (s, 2H), 2.44 (t, 4H, J = 7.3 Hz), 
1.58 (sept, 2H,y= 7,3 Hz), 1.35 (dt, 4H, J= 7.3 Hz), 0.85 (dd, 6H,y= 6,7 Hz). 
^^CNMR(CHa3-i/3) 5: 167.6, 165.5, 156.4, 153.1, 147.5, 139.7, 124.8, 123.5, 117.4, 
117.1,111.0,58.2,52.3,36.3,26.6,23.1, 
MS (Electrospray): 402.2 (M''+l). 

Example 474 

6-[4-l -f2-Thiophen-2-ylethyIaminoethyl)-phenoxy]nicotinonamide 




Step 1 

(4-Acetyl-phenoxy) nicotinamide 




4-Hydroxyacetophenone (1 equiv), 6-chloronicotinamidc (1 equiv) and K2CO3 (1.4 
equiv) in anliydrous DMF (0.4 M) was heated at 150 °C under nitrogen during 2,5 days. 
After cooling down to room temperature, toluene was added and solvents were 
evaporated. The residue was partitioned in water/EtOAc. The aqueous layer was 
thoroughly extracted with EtOAc. The combined organic layer was dried overNa2S04, 
filtered and concentrated under vacuum (toluene was added to aid DMF evaporation). 
The crude mixture was purified by flash chromatography using EtOAc/CH2Cl2/2 M NH3 
in MeOH (12:7:1) as eluent in 20% yield. 

'H NMR (MeOH-J4) 5: 8.63 (d, IH, J = 2.7 Hz), 8.30 (dd, IH, J== 8.6, 2.7 Hz), 8.06 and 
7.25 (AA3B' system, 4H), 7.10 (d, IH,^ - 8.6 Hz), 2.61 (s, 3H) 
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'^C NMR (MeOH-i/4) 5: 196.2, 165.1. 163,4, 156.8, 146.9, 139.2, 132.9, 129.7. 125.3, 

120.6,110.8,26.1 . ! 

MS (Electrospray): 257.0 (MVi). \ 

Step 2 j 

To a mixture of the ketone (step 1) (1 equiv) and 2-thiophen-2-ylethylamine (1 .5, equiy), 

in THF (0.04 M) was added titanium tetraisopropoxide (2 equiv) at 0 °C and the jresulting 

soluiion was stirred overnight under nitrogen atmosphere at room temperature. The 

i 

following day titanium tetrachloride (1.0 M solution in CH2C12.2 equiv) was added and 
the reaction mixture was stirred for 2.5 hours, NaCNBH4 was added (2 equiv) and stirring 
was kepi for 2 more hours. TTie reaction can be monitored by electrospray MS. The 
reaction mixture was quenched with saturated solution of NaHCOs , and diluted {with 
EtOAc. The reaction mixture was filtered off and the filtrate was evaporated to jr'ield a 
residue wliich was purified by SCX. Quantitative yield. 

NMR (MeOH-^/^) 5: 8.61 (d, IH, J = 2.4 Hz), 8.23 (dd, IH, J = 8.7, 2.4 H2)jj7.40. 
7.30 (m, 2H), 7.20-7.05 (m, 3H), 7.00-6.75 (m, 3H), 3.82 (q, IH, J= 7.5 Hz), 2.95 (m, 
2H), 2.70 (m, 2H), 1.34 (d,3H,y= 7.5 Hz). | 
'^CNMR (MeOH-^/^) 5: 167.2, 164.7, 151.6, 146,4, 146.3, 140.9, 138.4, 126.9, 125.5, 
123.7, 122.1, 120.0, 109.5,56.2,36.0,28.3,21.4. 

MS (Electrospray): 368.2 (M^+1). | 



Intermediates for Examples 475-480 
Intermediate ] 

MO. 




3-Chloro-4-hydroxyben2aldehyde (2 g, 12.8 mmol), nitromethane (4.68 g, 76.6 
mmol) and ammonium acetate (3.93 g, 51.1 mmol) are dissolved in 20 mL acetijc acid and 
the reaction mixture is heated ai 1 10 **C. After 3.5 h the reaction mixture is concentrated 

under reduced pressure and the residue is partitioned between EtOAc and waierj Separate 

I 

the layers and wash the organic layer with brine. Dry with sodium sulfate, filteij and 
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concentrate under reduced pressure. Silica gel chromatography using hexanes: 
dichloromethane : EtOAc in a 60:35:5 ratio afforded 1 .26 g (49 %) of the title compound. 
, 'H-NMR (CDCI3, 400 MHz): 7.90 (d, IH, J= 1 3.6 Hz), 7.55 (d, IH, J= 1 .8 Hz), 7.49 (d, 
IH, J= 13.6 Hz), 7.41 (d, IH, J= 8.3 Hz), 7.09 (d, IH, J= 8.3 Hz), 5.92 (s, IH), 



To a solution of lithium aluminum hydride (.325 g, 8.55 mmol) in 30 mL of THF 
at 0 is added aluminum ti-ichloride (1.14 g, 8.55 mmol). After 5 min the intermediate 
] (.57 g, 2.85 mmol) is added dropwise in 15 mL of THF and tlie reaction is allowed to 
stir for 1 8 h, 100 mL of water and 10 mL of 5 N HCL are added and the reaction mixture 
is extracted with 3 : 1 n-butanol : toluene. The combined organic layers are washed with 
brine, dried over sodium sulfate and concentrated. SGX ion-exchange chromatography 



afforded 335 mg (68%) of the title compound. MS (APCI): (M^l), 'H-NMR (DMSO, 
400 MHz): 7.14 (m, IH), 6.92 (m, IH), 6.83 (m, IH), 2.86 (d, IH, J= 7.48, 7.05 Hz), 2.69 
(t, IH, J- 7,48, 7.05 Hz), 2.59 (d, IH, J= 7.48, 7.05 Hz), 2.50 (d, IH, J= 7.48, 7.05 Hz). 



To a solution of the intermediate 2 (400 mg, 2.32 mmol) in 15 mL of THF is 
added di-tert-butyl dicarbonate (557 mg, 2.56 mmol) and sodium bicarbonate (234 mg, 
2.79 mmol) After 18 h the reaction mixture is partitioned between EtOAc and brine. The 
organic layer is separated and washed with 1 M citric acid and brine. It is dried over 
sodium sulfate, filtered and concentrated. Silica gel chromatography using 5 - 10 % 
EtOAc in dichloromethane afforded 430 mg (68 %) of the title compound. MS (APCI): 
(M*+l-Boc group), *H-NMR (CDCI3. 400 MHz): 7.14 (d, IH, 3= 1.5 Hz), 6.99 (dd, IH, 



Intermediate 2 




NO. 



Intermediate 3 




CI 
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J= 8.3, 1.9 Hz), 6.94 (d, IH, J= 7.8 Hz), 3.32 (m, 2H), 2.70 (t, 2H, J= 6.8 Hz), l.p (s, 

9H). i 

j 

Intermediate 4 | 




A solution of the intermediate 3 (700 mg, 2.57 mmol), 6-chloronicotinoriitrile 
(392 mg, 2.83 mmol) and sodium hydride (113 mg, 2.83 mmol) is stirred for ISjh. The 
reaction mixture is partitioned between ethyl acetate and brine. The organic layer is 
separated, washed with water and brine, dried over sodium sulfate, filtered and ! 
concentrated. Silica gel cluomatography using 0 - 10 % ethyl acetate in dichloromethane 
afforded S95 mg (93 %) of the title compound. MS (APCI): (M'^+l-Boc groupj 274, 'H- 
NMR (CDCI3, 400 MHz): 8.42 (d, IH, J= 1.9 Hz), 7.94 (dd, IH, J= 8.8, 2.4 Hzi), 7.32 (d. 
IH, J= 1.5 H 
1.43 (s, 9H). 



I 

IH, J= 1 .5 Hz), 7.08-7.25 (m, 3H), 4.61 (bs, IH), 3.39 (m, 2H), 2.81 (t, 2H, J= 6.84Hz), 



Intemiediate 5 

O 



CI 




To a solution of the imennediaie 4 (875 mg, 2.34 mmol) in DM SO was added 
potassium carbonate {16rmg, 1.17 n-miol) followed by addition of 30% hydrjgen 

peroxide solution (10 ml) and the reaction was allowed to stir for 1 8 h. The reaction 

j 

mixture was partitioned between ethyl acetate and brine. The organic layer was washed 
with water and brine before being dried over sodium sulfate, filtered and concjentrated to 
afford 827 mg (90 %) of the title compound. 'H-NMR (CDCh, 400 MHz); 8J55 (bs, IHj, 
8.21 (dd, IH, J= 8.8, 2.4 Hz), 7.32 (bs, IH), 7.16 (bs, 2H), 7.04 (d, IH, J= S.sIhz), 4.63 
(bs, IH), 3.39 (m, 2H), 2.81 (t, 2H, J= 6.84Hz), 1 .44 (s, 9H). ' 
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Intermediate 6 



H2N, 




A solution of the intermediate 5 (827 mg, 2.1 1 mmol) in 25 % TFA in methylene 
chloride was stirred for 1 8 h. The reaction mixture was concentrated under reduced 
pressure, and purified using SCX ion-exchange chromatography to afford 587 mg (95 %) 
of the title compound. MS (APCI): (M*+l) 292. 'H-NMR (CDCI3 with MepH (rf-4), 
400 MHz): 8.49 (d, IH, J= 2.4Hz), 8.21 (dd, IH, J= 8.3, 2.4 Hz), 7.27 (d, IH, J= 1.5Hz), 
7.1 1 (m, 2H), 6.96 (d, IH, J= 8.8 Hz), 2.92 (t, 2H, J= 6.9Hz), 2.72 (t, 2H, J= 6.8Hz). 



The intermediate 6 (100 mg, .342 mmol) and benzaldehyde (435 mg, .41 1 mmol) 
were dissolved in 5 mL of methanol while stirring for 18 h. NaBH4 (29.4 mg, .68 mmol) 
was added and the reaction continued for an additional 4 h. Tlie NaBH4 was neutralized 
with a few drops of acetic acid and tlie reaction mixture was loaded directly onto a 2 g 
SCX column for purification to afford 103 mg (79 %) of the title compound. MS (APCI): 
(MVi,mV3)3S2,384. ^H-NMR (CDCI3, 400MH2): 8.53 (d, IH, J=2.44Hz), 8.19(dd, 
IH, J= 8.3, 2.4 Hz), 7.29 - 7.33 (m, 6H), 7.14 7.16 (m, 2H), 7.03 (d, IH, J= 8.3 Hz), 
3.83 (s, 2H), 2.92 (m, 2H), 2.83 (m, 2H). HPLC Purity: 94%, ** HPLC Retention 
lime: 1.745 minutes. 

By the method outlined for the synthesis of E.xample 475, the following 
compounds were prepared. 



Example 475 



6-[4-(2-Benzy]amino-ethyl)-2-ch]oro-phenoxy]-nicotinamide 




CI 
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Example 



Name 



Mass 



NMR/MS/LC/MS 



476 



6-{2-Chloro-4-[2-(2-melhYl- 
benzyIamino)-ethyl]- 
phenoxy} -nicotinamide 



595 



(APCI): (M"+l,Nr+3)396, 
398 j 

I 

I 

'H-NMR (CDCh, 400 MHz): 
8.53 (d, lH,J=2.44Hz),S.19 
(dd, IH, J=8.3,2.4 Hz), 7.34 

(d,lH,J= 1.95Hz),7.26(m, 
IH), 7.12- 7.18 (m,5H), 7.03 
(d, 3H, J= 7.8Hz),3;80(s, 

2H), 2.97 (t, 2H, 3= 6.84H2), 

2.84 (t, 2H, J= 6.84Hz), 2.32 
I 

(s, 3H). I 



**HPLC Purity: 94.6% 

**HPLC Retention jime: 
1.842 min. 



477 



6-{2-Chloro-4-[2-(2- 
trifluoromethyl-benzylamino)- 
ethyl]-pbenoxy} -nicotinamide 



449 



(APCI): (M^-H)450 

**IIPLC Purity: 80.8% 

**HPLC Retention time: 
2.197 min. ; 



47S 



6-<2-C]iloro-4-[2-(3-fluoro- 
ben2y]amino)-et]iyI]- 
plienoxy } -nicotinamide 



599 



(APCI): (M*+],M*+3) 400, 
402 

'H-NMR (CDCh with Da 

MeOH, 400 MHz): 8.49 (d, 

IH, J=2.44Hz).8.17'(dd, IH, 

J= 8.3,2.4 Hz). 6.90-7.25 

(m,8H),3.75 (s.2h1 2.76- 
i 
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2.84 (m, 4H). 

**HPLC Purity: 93.8% 

**HPLC Retention lime: 
1.799 min. 


479 


6-{2-Chloro.4-[2-(3-ch]oro- 
benzylamino)-ethyI]- 
phenoxy} -nicotinamide 


416 


(APCI):(M*,M*+2) 416, 41-8 

'H-NMR(CDCl3withD4 
MeOH. 400 MHz): 8.46 (d, 
IH.J- 1.95Hz), S.12(dd. IH, 
J= 8.8, 2.4 Hz), 7.04-722 

(m,7H), 6.88(d, 1H,J= 
8.3H2), 3.68 (s,2H), 2.73- 
2.78 (m,4H). 

**HPLC Purity: 93.4% 

**HPLC Retention time: 
1.857 min. 


480 


6-{2-Chloro-4-[2-(3- 
trifluoromethyl-benzylamino)- 
ethyl]-phenoxy } -nicotinamide 


449 


{APCI):(M*+1)450 

♦*HPLC Purity: 81.9% 

**HPLC Retention time: 
2.275 min. 


*♦ HPLC conditions: (10/90 to 90/10 ACN/(OJ 


%TFA in water) Water's Xterra MS CI 8 



Column 4.6 mm x 50 mm x 5 micron. 

Inlerinediates for Examples 481-482 

Intermediate ] 
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3-Ch]oro-4-hydroxybenzaldehyde (100 mg, 0.64 mmol) and 3,3-dimelhyi-l- 
butylamine (56 mg, 0.55 nimol) were dissolved in 2 mL methanol containing 3A 
molecular sieves. After 18 hours, sodium borohydride (41 mg, 1.28 mmol) wasj added 
and the reactionwas continued for another 4 h. The reaction was quenched by tlie 
addition of a few drops of acetic acid and purified by SCX ion-exchange chromatography 
to afford 50 mg (37.6%) of ihe title compound. MS (APCI): (M>1) 242, ^H-NIvIR . 
(CDCh, 400 MHz): 7.29 (d, IH, J= 1.95 Hz), 7.10 (dd, IH, J = 8.3, 1.95 Hz ), 6'.87 (d, 
IH, J = 8,3 Hz). 3.72 (s, 2H), 2.67 (t, 2H, J= 8.3 Hz), 1.48 (t, 2H, J= 8.8 Hz), 0.89 (s, 9H). 



Intermediate 2 




To a solution of the intermediate 1 (50 mg, 0.2 mmol) in 2 mL of THF was added 
di-tert-but>*j dicarbonate (56.5 mg, 0.26 nm-jol) and sodium bicarbonate (26 mg," 0 '^1 
mmol). After 1 8 h the reaction mixture was partitioned between EtOAc and brine. The 
organic layer is separated and washed with 1 M citric acid and brine, after which it was 
dried over sodium sulfate, filtered and concentrated. Silica gel chromatography using 0 - 
5 % EtOAc in dichloromethane afforded 34 mg (48%) of the title compound. ^H-NMR 
(CDCI3, 400 MHz): 7.21 (s, IH), 7.04 (m, IH), 6.96 (d, IH, J = 8.3 Hz), 5.52 (si IH), 
4.31 (bs, 2H), 3.14 (m, 2H), 1.56 (m, 1 IH), 0.85 (s, 9H). 

InteiTnediate 3 
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A solution of the intermediate 2(110 nig, 0.32 mmol), 6-chloronicotinonitrile (49 
mg, 0.35 mmol) and sodium hydride (14.2 mg, 0.35 nimol) was stirred for 18 h. The 
reaction mixture was partitioned between ethyl acetate and brine. The organic layer was 
separated, washed with water and brine, dried over sodium sulfate, filtered and 
concentrated. Silica gel chromatography using 0 - 5 % ethyl acetate in 60 : 40 hexanes: 
dichloromethane afforded 23 mg (16 %) of the title compound. MS (APCI): (M^l-Boc 
group) 344, 'H-NMR (CDCI3, 400 MHz): S,42 (dd, IH, J = 2.2, 0.88 Hz), 7.95 (dd, IH, J 
= 8.37, 2.2 Hz), 7.36 (s, IH), 7.15 - 7.20 (m, 2H), 7.09 (d, IH, J = 8.8 Hz), 4.40 (bs, 2H), 
3.19 (m, 2H), 1 .48 (bs, 1 IH), 0.89 (s, 9H). 

. Intermediate 4 




CI 



To a solution of the intermediate 3 (244 mg, 0.55 mmol) in 5 mL of DMSO was 
added potassium carbonate (38 mg, 0.275 mmol) followed by 30% hydrogen peroxide 
solution (2 mL) and the reaction was allowed to stir for 1 8 h. The reaction mixture was 
partitioned between ethyl acetate and brine. The organic layer was washed with water 
and brine before being dried over sodium sulfate, filtered and concentrated to afford 218 
mg (86 %) of the title compound. MS (APCI): (M'^+l -Boc group) 362. 

Example 481 

6- {2-Choloro-4-[(3,3-dimelhy]butylamino)-methyl]-phenoxy] -nicotinamide 




CI 

A solution of the intermediate 4 (218 mg, 0.47 mmol) in 2.5 mL of 20 % TFA in 
methylene chloride was stirred for 18 h. After the reaction mixture was concentrated 
under reduced pressure, SCX ion-exchange chromatography followed by silica gel 
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! 

chromatography using 5 - 10 % 2 N NH3 methanol in dichlorometliane afforded- 151 mg 
(88 %) of the title compound. MS (APCl): (M*+l ) 362, 'H-NMR (CDCl3,400 MHz): 
8.53 (d, IH, J = 2.64 Hz). 7.95 (dd. IH, J = 8.8, 2.64 Hz), 7.48 (d, IH, J = 2.2 Hz), 7.29 
(dd, IH, J = 8.36, 2.2 Hz),.7.16 (d, IH, J = 7.92 Hz), 7.02 (d, IH, J = 9.24 Hz), 5.93 (vbs, 
2H), 3.80 (s, 2H), 2.67 (m, 2H), 1 .45 (m, 2H), 0.91 (s, 9H). Purity: 94.2%, Retention 
time: 1.802 minutes. ! 

I 

.! 

i 
I 

The following compound is also prepared by the method outlined for the syiithesis of the 
compopund of Example 48 1 . j 



Example 


Name 


Jvlass 


NMR/LC/MS[ 

i. 


482 


6-{2-Chloro-4-[(2- 
thiophen-2-yl-ethylamino)- 
methylj-phenoxy]- 
nicotinamide 


387 


MS (APCl): (M"+l ) 38! 
'H-NMR (CDCI3, 400 h 
8.51 (bs, IH), 8.19 (dd, 
8.3, 1.95 Hz), 7.43 (bs, 
6.81 - 7.24 7.29 (m, 6H 
(s.2H),3.03 (m,2H),2 
2H). 

Purity: 87.1% 
Retention time: 1 .696 1 

1 


I- 

kHz): 
!lH,J = 
jHz), 
i3.79 
91 (m, 

Dinutes. 



I 

I 

I 



I 

I 

I 

i 

I 

I 



BNSDCCID <W0 2004026305Al_IA> 



wo 2004/026305 



PCTAJS2003/026300 



325 



Example 483 

3-Biomo-4-{5-[(2-thiophen-2-yl-etbylamino)-methyl]-pyridin-2-yloxy}-bera 




dihydrochloride 



6-Chloro>pyridine-3-carbaldehyde 
Combine 6-chloro-nicotino-njlrile ((1.00 g, 7.21 mmol) and toluene (24 mL). Cool 
the resulting solution at 0 ""C and add DIBAL-H (1 .0 M in toluene, 7.58 mL, 7.58 mmol) 
dropwise. Stir the resulting red solution at 0 °C for 1 h. Then, add methanol (2 mL) 
followed by HoSO^ (aq. 2.0 M, 6 mL). Stir for 1 h at rt. Add CHCl3:isopropanol (3/1, 15 
mL) and wash with Rochelle's salt solution (20 mL), followed by NaHCOj (20 mL) and 
brine. Dry the combined organic layers over magnesium sulfate, filter and concentrate. 
Purify by flash chromaiogi-aphy (EtOAc/hexanes 10%) to give the title compound (530 
mg, 62%). 



Combine 6-chloro-pyridine-3-carbaldehyde (1.00 g, 7.09 mmol), 3-bromo-4-hydroxy- 
benzonitrile (1 .48 g, 7.80 mmol) in dimethylacetamide (40 mL). Add potassium 
carbonate (1 .47 g, 1 0.64 mmol) and stir and heat the reaction at 130 °C for 2 h. Let cool 



Stepl 




Step 2 

3-Bromo-4-(5-formyl-pyridin-2-yloxy)-benzonitrile 
O 




Br 



BNSOOCID <WO 2004O26305A1JA> 



wo 2004/026305 



PCT/US2003/026300 



326 



down the reaction to room temperature and poured into water. Filter the precipitafte 
formed, washing with water, to give the title compound (1 .55 g, 72%) I 



Step 3 

3-Bromo-4-(5-formy]-pyridin-2-yloxy)-benzamide 
O O 




Combine 3-bromo-4-(5-fonny]-pyr)din-2-y]oxy)-benzonitrile (1.60 g, 5.28 mmol) and 
potassium carbonate (365 mg, 2.64 mmol) in DMSO (40 mL). Cool the reaction mixture 
at 0 °C. Add hydrogen peroxide (1.59 mL, 5.28 mmol) dropwise and let the reaction stir 
at room temperature for 2 h. Pour into water and triturate to a white solid with stirring. 
Filler the white solid and dr>' to give (852 mg, 82%) of the title compound. j 



Step 4 

Using a method similar to example 462, using 2-thiophen-2-ylethylaiiiine and 3-bromo-4- 
(5-fonnyl-pyridin-2-yloxy)ben2amide (step 3) gives the title compound (220 mg, 92%). 
Mass spectrum (ion spray): m/z = 433.9 (M+1); 'H NNIR (CDCI3): 8.1 1 (d, J = 2.| Hz, 
Ih), 8.05 (d, J = 2.2 Hz. 1 H), 7.76 (td, J = 8.4 Hz, 2H). 7.22 (d, J = 8.4 Hz, IH), 114 (d, J 
= 5.1 Hz, IH), 7.00 (d, J = 8.4 Hz, IH), 6.93 (dd, J = 3.2 Hz, 5.1 Hz, IH), 6.83 (d,iJ = 3.2 
Hz, IH), 6.14 (bs, IH), 5.87 (bs, IH), 3.77 (s, 2H), 3.04 (t, J = 6.7 Hz, 2H), 2.93 (i, J = 
6.7 Hz, 2H). i 



Example 484 

3-Bromo-4-(5-pent)'laminomethyl-pyridin-2-yloxy)-benzamide 

0 



I 

H 



Br 
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Using a method similar to example 462, using pentylamine and the benzamide in 
Example 483, step 3, gives the title compound (1 58 mg, 65%). Mass spectrum (ion 
spray): m/z = 394.0 (M+1); 'H NMR (CDCh): 8.09 (d, J = 2.2 Hz, IH), 8.04 (d, J = 2.1 
Hz, IH), 7.75 (d, J = 8.6 Hz, 2H), 7.17 (d, J = 8.6 Hz, IH), 6.98 (d, J = 8.3 Hz, IH), 6.59 
(bs, ]H), 6.34 (bs, IH), 3.73 (s, 2H), 2.59 (t, J = 6.8 Hz, 2H), 1.52-1.44 (m, 3H), 1.31: 
1 .25 (m, 4H), 0.86 (t, J = 6.8 Hz, 3H). 

Example 485 

3-Bromo-4-{5-[(3,3-dimethyl-butylamiDo)-methy]]-pyridin-2-yloxy}-benzainide 
I p • 




Using a method similar to example 462, using cyclohexylmethylamine and the benzamide 
in Example 483, step 3, gives the title compound (168 mg, 66%). Mass spectrum (ion 
spray): m/z = 408.0 (M+1); 'H NMR (DMSO-dj): 8.19 (s, IH), 8.07 (bs. IH). 8.00 (s, 
IH), 7.90 (d, J = 8.6 Hz, IH), 7.83 (d, J = 8.5 Hz, IH), 7.48 (bs, IH), 7.28 (d, J = 8.5 Hz, 
IH), 7.08 (d, J = 8.5 Hz, IH), 3.63 (s, 2H), 2.46 (t, J = 7.8 Hz, 2H), 2.04 (bs. IH), 1 .33 (t, 
J = 7.8Hz,2H),0.84(s.9H). 

Example 486 

3-Bromo-4-{5-[(cyclohexylmethyl-amino)-methyl]-pyridin-2-yloxy}-benzamide 

O 




Using a method similar to example 462, using cyclohexylmethylamine and the benzamide 
in Example 483 step3, affords the title compound (209 mg, 80%). Mass spectrum (ion 
spray): m/z = 418.2 (M+1); 'H NMR (DMSO-dfi): 8.1 8 (s, IH), 8.07 (bs, IH), 7.99 (s, 
IH). 7.89 (d, J = 8.4 Hz, IH), 7.83 (d, J = 8.4 Hz, IH), 7.48 (bs, IH), 7.28 (d, J = 8.4 Hz, 



BNSDOCIO <WO a004O26305IM tA> 



wo 2004/026305 



PCT/L'S2003;[026300 



328 



IH), 7.08 (d, J = 8.4 Hz, IH), 3.62 (s, 2H), 2.28 (d, J = 6.5 Hz, 2H). 1.76:1.57 (m, 5H), 
1.40-1.30(01, IH), 1.22-1.06 (m,3H), 0.88-0.77 (ni,2H). \ 

Example 487 

. 3-Methoxy-4-(5-pentylaminomethyl-pyridin-2-yloxy)-ben2ainide 




OMe 



Step I 



4-(5-FonT}yl-pyn'din-2-yloxy)-3-methoxy-ben2onjtrile 
O 




OMe 



Using a method similar to example 483 (step 2), using 4-hydroxy-3-methoxy-benzonitrile 
(1.18 g, 7.91 mmol) gives the title compound (1,71 g, 94%). I 



I 



Step 2 

4-(5-Foi-myl-pyridin-2-yloxy)-3-niethoxy-benzamide 
O O 




OMe 

Using a method similar to example 483 (step 3). using 4-(5-fojTny]-pyridin-2-y]oxy)-3- 

i 

methoxy-benzonitrile (1.71 g, 6.74 mmol) gives the title compound (1.107 g, 60%). 



Steps 
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Using a method similar to example 462, using pentylamine and the benzamide in step 2, 
gives the title compound (1 74 mg, 69%). Mass spectrum (ion spray): m/z = 344.3 (M+1); 
'H NN4R (CDCI3): 8.02 (d, J = 1 .9 Hz, IH), 7.69 (dd, J = 2.1 Hz, 8.6 Hz, IH), 7.53 (d, J = 
1.7 Hz, IH), 7.32 (dd, J = 1.7 Hz, 8.1 Hz, IH), 7.10 (d, J = 8.1 Hz, IH), 6.92 (d, J = 8.6 
Hz, IH), 6.51 (bs, IH), 6.25 (bs, IH), 3.76 (s, 3H), 3.71 (s, 2H), 2.58 (t, J = 7.6 Hz, 2H). 
1.51-1.43 (m, 3H), 1.31 -1.24 (m, 4H), 0.86 (t, J = 6.6 Hz, 3H). 

E:« ample 488 

4- {5-[(3,3-DimethyI-buty]amino)-methyl]-pyridin-2-y]oxy} -3-methoxy-benzamide . 




OMe 



Using a method similar to example 462, using 3,3-dimethyIbutylamine and the benzamide 
in Example 487, step 2, gives the title compound (1 70 mg, 65%). Mass spectrum (ion 
spray); m/z = 358.3 (M+1); 'H NMR (DMSO-ds): 7.98 (bs, IH), 7.95 (s, IH), 7.75 (d, J = 
S.2 Hz, IH), 7.59 (s, IH), 7.49 (d, J = 8.5 Hz, IH), 7.36 (bs, IH), 7.14 (d, J = 8.5 Hz, IH), 
6.94 (d, J = 8;5 Hz, IH), 3.71 (s, 3H), 3.61 (s, 2H), 2.45 (t, J = 8.4 Hz,2H), 1.32 (t, J = 
8.4 Hz, 2H), 0.84 (s, 9H). 

Example 4S9 

3-Methoxy-4-{5-[(2-thiophen-2-y]-etliylamino)-methyl]-pyridin-2-yloxyJ -benzamide 




dihydrochloride ^^'^ 
Using a method similar to example 462, using 2-thiophen-2-ylethyIamine and tlie 
benzamide in Example 489, step 2, gives the title compound (1 88 mg, 67%). Mass 
spectrum (ion spray): ra/z = 384.2 (M+1); 'H NMR (CDCI3): 8.01 (s, IH), 7.67 (d, J = 8.3 
Hz, IH), 7.54 (s, IH), 7.34 (d, J = 7.9 Hz, IH), 7.13-7.08 (m, 2H), 6.94-6.86 (m, 2H). 
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6.81 (s, IH), 6.67 (bs, IH), 6.42 (bs, IH), 3.79-3.71 (m. 5H), 3.05-2.98 (m, 2U), 2.93- 
2.86(m,2H). .1 

Example 490 

4-{5-[(Cyclohexy])-nethyl-arnino)-rnelhyl]-pyridin-2-yloxy}-3-methoxy-ben'zamide 

dihydrochloride | 

O 




OMe 



Using a method similar to example 462, using cyclohexylmethylamine and the benzamide 
in Example 487, step 2, gives the title compound (179 mg, 66%). Mass spectrum (ion 
spray): m/z - 370.3 (M+l); NMR (CDCls): 8.01 (d, J = 2.0 Hz, IH), 7.69 (dd, J = 2.2 
Hz, 8.2 Hz, IH), 7.53 (d, J = 1.8 Hz, IH), 7.32 (dd, J = 1.8 Hz, 8.2 Hz, 1H),7.09 (d, J = 
8.0 Hz, 1H),6.91 (d, J = 8.4 Hz, ]H),6.52 (bs, 1H),6.27 (bs, 1H),3.76 (s, 3H) j 3.69 (s, 
2H),2.41 (d, J = 6.6 Hz, 2H), 1.74-1.60 (m, 5H), 1,46-1.36 (m,2H), 1.26-1.09 (m, 3H), 
0,92-0.81 (m, 2H). . j 

Example 491 

3-Chioro-4-(5-|[2-(3-iluoro-phenyl)-ethylamino]-methyl]-pyridin-2-y]oxy)-benzamid 

dihydrochloride 



2 




.2HCI 



Step 



3-Chloro-4-(5-fonTiyl-pyridin-2-yloxy)-benzonitrile 
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CI 



Using a method similar to example 483 (step 2), using 3-chloro-4-hydroxy-ben2onitrile 
(527 mg, 3.43 mmol) gives the title compound (573 mg, 76%). 

Step 2 

3-Chloro-4-(5-formy]-pyridin«2-yloxy)-ben2amide 




Using a method similar to example 483 (step 3) using 3-chloro-4-(5"formyl-pyridin-2- 
yloxy)-ben2onitrile (573 mg, 2.36 mmol) gives the title compound (404 mg, 62%). 

Step 3 

Using a method similar to example 462, using fluorophenethyl amine and the benzamidein 
step 2, gives the title compound (S4 mg, 97%).Mass spectrum (ion spray): miz = 400.2 
(M+1); l^MR (CDCb) 8.01 (s, IH), 7.93 (d, J = 2.0 Hz, IH), 7.73-7.68 (m, 2H), 7.24- 
7.19 (m, 2H), 6.99-6.86 (m, 4H), 6.51 (bs, IH), 6.33 (bs, IH), 3.74 (s, 2H). 2.87 (t, J = 6.6 
Hz,2H),2.79(t,J = 6.6Hz,2H). 

Example 492 

4-{2-Methy]-4-[(3-methyl-butylamino)-methyl]-phenoxy}-benzamide 
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Stepl 

4-(4-Formyl-2-melhyl-pheiioxy)-ben2onitrile 



Dissolve 3-hydroxy-3-methy]-ben2aldebyde (1.02g, 7.49 mmol) in DMF (lOmL), add 
K:C05 (1 .45g, 1 0.49 mmol) and 4-fluorobenzonitrile (906 mg, 7.49 mmol), hejat the 
mixiure at 130°C overnight. Add waier and extract the aqueous layer with Etokc. 

Combine organic layers and dry over Na2S04. Eliminate the solvent and purify by flash 

I 

chromatography on silica gel (eluent: EtOAc/hexane 15/85) to give the title cojmpound 
(920 mg, 52%). TLC: Rf in EtOAc/hexane 20/80: 0.32. 'H -NMR (CDCI3, 200 MHz): 
9.96 (s, ]H), 7,84-7.61 (m, 4H), 7.05-6.98 (m, 3H), 2.31 (s, 3H). | 



Step 2 . 

4-(4-Foniiyl-2-methyl-phenoxy)-benzamide 

0 




The rompound of step 1 is subject 10 hydrolysis using hydrogen peroxide and potassium 
carbonate. The details of the hydrolysis procedure to form the amide forrn nitrile have 
been described exhaustively elsewhere in this document. | 
'H -NMR (CDCI3, 200 MHz): 9.94 (s, IH), 7.87-7.65 (m, 4H), 7.04-6.95 (|m, 3H), 5.92 
(bs,2H),2.34(s,3H). j 



Step3 

Combine 3-methyl-butylamine (93|il, 0.8 mmol), the aldehyde from Examplle 492, step 2 
above and 3 A molecular sieves (1 .8 g) in methanol (5 mL), stir the mixture at room 

temperature overnight. Add NaBH4 (149 mg, 4.0 mmol) and stir at room temperature for 

i 

3 hours. Filtrate the mixture over celite and eliminate the solvent. Purify crude mixture by 
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sex column to obtain the title compound (190 mg, 73%). Electrospray MS M+l ion = 
327. ^H'NMR (CDCI3, 200 MHz): 7,87-7.80 (m, 2H), 7.32-7.20 (m, 2H), 6.96-6.85 (m, 
3H), 3.76 (s, 2H), 2.68-2.60 (m, 2H), 2.16 (s, 3H), 1.69-1 .39 (m, 3H), 0.91 (d, 6H, J= 7.0 
Hz). 

Example 493 

4-[2-Methyl-4-(phenethylamino-methyl)-phenoxy]-benzamide 




Compound 2 was prepared fi*om aldehyde described in Example 492, step 2 and 
phenethylamine using the reductive amination conditions described above. Electrospray 
MS M+l ion = 361. 'H -NMR {CDCI3, 200 MHz): 7.87-7.80 (m, 2H), 7.31-7.15 (m, 7H), 
6.93-6.83 (m, 3H), 3.76 (s, 2H). 2.84 (s, 4H), 2.14 (s, 3H). 

Example 494 

4-{2-Methyl-4-[(2-thiophen-2-yl-ethylamino)-methyl]-phenoxy}-benzamide 




Compound 3 was prepared from aldehyde described in Example 492, step 2 and 2- 
thiophen-2-yl-ethylamine using the reductive amination conditions described above 
Electrospray MS M+l ion -= 367. ^H -NMR (CDCI3, 200 MHz): 7.85-7.81 (m, 2H), 7.26- 
7.17 (m, 3H), 6.95-6.85 (m, 5H), 3.76 (s, 2H), 3.10-3.02 (m, 2H), 2.91-2.84 (m, 2H), 2.15 
(s,3H). 
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Example 495 

4-{3-Chloro-4-[(3-melhyI-butylamino)-methy]]-phenoxy}-benzamide 



Step ] 

4-(3-Ch]oro-4-formyl-phenoxy)-benzonitri]e 




Dissolve 2-ch]oro-4-hydroxy-benzaldehyde (1 .09g, 7.01 mmol) in DMF (1 OmL)i add 

i 

K2CO3 (1 .06g, 7.7 mmol) and 4-fluorobenzonitrile (932 mg, 7.7 mmol), heat the! mixture 
at 130°C overnight. Add water and extract the aqueous layer with EtOAc. Combine 
organic layers and dry over Na2S04. Eliminate the solvent and purily by flash j 
chromatography on silica gel (eluent: EtOAc/liexane 15/85) to give the title compound 
(240 mg, 14%). -NMR (CDCI3, 300 MHz): 10.40 (s, IH), 7.98 (d, IH, J= 8.6|Hz), 
7.74-7.71 (m, 2H), 7.17-7.00 (m, 4H), j 

i 

Step 2 I 
4- {3-Chloro-4-[(3-meihyl-butylamino)-methyI]-phenoxy} -benzoniirile j 




The reductive aminatioji was done in the conditions described in Example 492, step 3 
using the aldehyde described above. The crude mixture was purified by flash • 
chromatography (EtOAc/hexane 20/80) to obtain the title compound (105 mg, 6|8%). 
Electrospray MS M+1 ion = 329. 'H-NMR {CDCh, 200 MHz): 7.64-7.59 (m, 2H), 7.45 
(d, IH, J= 8.3 Hz). 7.09-6.92 (m, 4H), 3.8 (s, 2H), 2.67 (t, 2H, J= 7.5 Hz), 1 .75-j .56 (m, 
1 H), 1 .43 (q, 1 H, J= 7.5 Hz), 0.90 (d, 6H, J= 6.8 Hz). \ 
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Step 3 

The compound of step 2 above is subject to hydrolysis using hydrogen peroxide and 
potassium carbonate. Tlie details of the hydrolysis procedure to form the amide form 
nitrile have been described exhaustively elsewhere in this document. 
'H-NMR (CDCI3, 200 MHz): 7.92^7.89 (m, 2H), 7.47 (d, IH, J= 8.3 Hz), 7.1 1-6.98 (m, 
4H), 3.86 (s, 2H), 2.64 (t, 2H, 3= 7.7 Hz), 1.66-1.55 (m, IH), 1.44 (q, 2H, J= 7.7 Hz), 
0.9] (d, 6H, J= 6.6 Hz). '^C-NMR (CDC13, 300 MHz): 167.6, 157.4, 153.5, 131.9, 129.9, 
129.0, 127.0, 126.3, 117.5, 1 15.3, 1 15.1, 47.1, 35.5, 23.5, 19.1. 

Example 496 

4-[3-Chloro-4-(phenethylamino-methyl)-phenoxy]-benzaraide 




Stepl 

4-[3-Chlo3'0-4-(phenethylamino-niet]"iyl)-phenoxy]-benzonitrile 




The reductive amination v^as done in the conditions described in Example 492, step 3 
using the aldehyde described for compound 4 (step 1). The crude mixture was purified by 
flash chromatography (EtOAc/liexane 20/80) to obtain the title compound (101 mg, 
59%). Elecirospray MS M+1 ion = 363. *H-NMR (CDCI3, 200 MHz): 7.64-7.59 (m, 2H), 
7.42-7.20 (m, 6H), 7.07-6.89 (m, 4H), 3.89 (s, 2H), 2.99-2.81 (m, 4H). 

Step 2 

The compound of step 1 above is subject to hydrolysis using hydrogen peroxide and 
potassium carbonate. The details of the hydrolysis procedure to foiin the amide form 
nitrile have been described exhaustively elsewhere in this document. 
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Electrospray MS M+1 ion = 381. -NMR (CDCI3, 200 MHz): 7.92-7,85 (m,!2H), 7.39 

(d, IH, J= 8.3 Hz), 7.30-7.12 (m, 5H), 7.06-6.91 (m, 4H), 3.84 (s, 2H), 2.83 (s, 4H). 

. I 
j 

Example 497 j 
4-{2-Ethoxy-4-[(3-methyl-butylaniino)-methy]]-phenoxy}-benzamide (47J-3 179-381, 
LSN 2120309) 

o 




OEl 



Dissolve 3-ethoxy-4-hydroxy-benzaldehyde (2.57 g, 15.45 mmol) in DMF (20mL), add 

K2CO3 (2.33 g, 16.86 minol) and 4-fluoroben2onitrile (1.70 g, 14.05 mmol), heat the 

i 

mixture at 1 30°C overnight. Add water and extract the aqueous layer with EtOi^c. 
Combine organic layers and dry over Na2S04. Eliminate the solvent and purilylby flash 
chromatography on silica gel (eluent: EtOAc/liexane 15/85) to get a mixture ofjtwo 
compounds (1 .45 g). This mixture (240 mg) is submitted to the reductive amination 
conditions described for compound 1 (step 3) using 3-methyl-butylamine to obtain a 
mixture of two compounds which is subject to hydrolysis using hydrogen peroxide and 



potassium carbonate in the conditions described elsewhere in this document. '1 
mixture is purified by flash chromatogi'aphy (EtOAc and CH2Cl2/MeOH 10%) 
the title compound is isolated after HPLC (Coliimn:.XTerraMSC18 (Sum, 19x 



his 

and then 
00 mm). 



Isccratic mode: 55/45 Ammonium bicarbonate-pH 9-/Acetonitrile. Flow: lOmtymin). 

I. 

'H -NMR (CDCI3, 200 MHz): 7.82-7.78 (m, 2H), 7.14-6.83 (m, 5H), 4.01 (qj 2H, J= 6.8 
Hz), 3.76 (s, 2H), 2.66-2.58 (m, 2H), 1 .70-1 .39 (m. 3H), 1 .1 7 (t, 3H, J= 7.0 Hz), 0.91 (d, 
6H, J= 6.7 Hz). '^C -NMR (CDC13, 300 MHz): 172.2, 163.6, 152.8, .144.4, 139.4, 130.8, 
128.6, 123.8, 122.8, 1 16.9, 1 16.3, 65.9, 54.6, 39.8, 27.9, 23.4, 15.3. j 



Example 498 



I 
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6- {4-[2-(Benzyl-methyl-amino)-ethyl]-phenoxy} -nicotinamide 



O 




Step 1 



[2-(4-Hydroxy-phenyl)-ethyl]-carbaiiiic acid ethyl ester 




Add dropwise via an addition funnel a solution of ethyl chlorofonnate (0.74niL, 
7.7mmol) in tetrahydrofuran (7mL) to a stirred solution of tyramine (l.Og, 7.3m]no]), 
sodium hydroxide (0.7g, 17.1mmol), and water (7mL). Stir at room temperature for 18 
hours then pour tlie reaction into 1 N aqueous hydrochloric acid so the pH 1-2. Extract 
with ethyl acetate (3x25mL). Dry the combined ethyl acetate extracts over sodium 
chloride/magnesium sulfate, filter, and concentrate on a rotary evaporator to yield 1 .3g, 
6.2mmol of [2-(4-hydroxy-phenyl)"ethyl]-carbamic acid ethyl ester: NMR (CDC13, 



300.00 MHz): 7,01 (d, 2H); 6.78 (d, 2H); 6.26 (s, IH); 4.78 (s. 1 H); 4.14-4.09 (m. 2H); 
3.40-3.38 (m, 2H); 2.74-2.69 (m, 2H); 1.24-1.19 (m, 3H). 



carbamic acid methyl ester (1 3.0g, 62.2mmol) in tetrahydrofuran (1 OOniL) to a stirred 
solution at 0 °C of 1 .OM lithium aluminum hydride in tetrahydrofuran (156mL) and 



Step 2 



4-(2-Methylamino-ethyl)-phenol 




Add dropwise via an addition funnel a solution of [2-f 4-Hydroxy-pbenyl)-etbyl]- 
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tetrahydrofuran (250mL). Reflux for 1 8 hours, cool to 0 ®C, quench with saturated 
aqueous ammonium chloride then stir at room temperature for 3 hours. Filter off the 
aluminum salts, concentrate on a rotary evaporator, and dry under vacuum to yield 6.6g 
of 4-(2-methylamino-ethyl)-phenol: 'H NMR (DMS0-d6, 300.00 MHz): 6.97 (i, 2lf); 
6.65 (d, 2H); 2.65-2.55 (m, 4H); 2.28 (s, 3H). . j . 

I 

Step 3 j 

i 

! 

6-[4-(2-Methylamino-eihyl)-phenoxy]-nicotinamide | 




Combine 4-(2-methylamino-ethyl)-phenol (1 .Og, 6.6mmol), 6-chloronicptinamide 
(1 .Og, 6.611117101), and cesium carbonate (4.3g, ]3.2]nmo]) in N,N-dimethylfonnLmide 
(30mL), stir and heat at 85 °C for 18 hours. Cool to room temperature and evaporate on a 
rotary evaporator to yield the crude product (1 .3g), The crude product is purified by flash 
column clironiaiography on silica gel eluting with 1% cone, ammonium hydroxide / 10% 
ethanol in chloroform then ethanol to yield 6-[4-(2"Methylaniino-ethyl)-phenoxy]- 
nicoiinamide (0.4g, 1 .5mmoi;: 'H NMR (DMS0-d6, 300.00 MHz): 8.58 (d, IH); 8.22 
(dd, IH); 7.26-7.23 (m, 2H); 7.05-7.02 (ni, 3H); 3.32 (br, 2H); 2.69 (m, 5H); 2j29 (m, 
4HWz =271.87(M+1); HPLC = 99% (5/95 to 95/5 ACN/(0.1%TFA in water)|'over 10 
minutes, Zorbax SB-Phenyl 4.6mmxl 5cmx5microTi, X-lSAviM, I 



Step 4 



[2-(4-Hydroxy-pheny])-ethyl]-methyl-carbamic acid tert-biityl este;- 
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Combine di-ten-butyl dicarbonaie (9.7g, 44.5mmol), 4-(2-methylamino-ethyl)- 
phenol (5.6g, 37.1mmol), and tetrahydrofuran (150mL) and stir at room temperature for 
] 8 hours. Concentrate on a rotary evaporator to yield the crude product. The crude 
product is purified by flash column chj-omatography on silica gel eluting with 25% ethyl 
acetate in hexanes to yield [2-(4-hydro>:y-phenyl)'ethy]]-methyl-carbamic acid tert-butyl 
ester (7.7g, 30.7mmol): NMRCCDCh, 300.00 MHz): 7,00 (d, 2H); 6.76 (d, 2H); 6.39 
(s, IH); 3.40 (t, 2H); 2,81 (s, 3H); 2.73 (t, 2H); 1.42 (s, 9H). 

Steps 

{2-[4-(5-Carbamoyl-pyridin-2-Yloxy)-phenyl3-ethy] I'lneihyi-carbamic acid ♦ert-buty! 



ester 

O 




Combine [2-(4-hydroxy-phenyl)-ethy]]-methYl-carbamic acid tert-butyl ester 
(5.0g, 19,9mmol), 6-chloronicotinamide (3.1 g, ]9.9nimol), and cesium carbonate (12. 9g, 
39.8mmol), in N,N-dimethylfomiamide (90mL)» stir and heat at 85 °C for 18 hours. Cool 
\o room temperature and evaporate on a rotary evaporator to yield the crude product 
(9.5g). The crude product is purified by flash column cliromatography on silica gel 
eluting with (0.5% cone, ammonium hydroxide / 5% ethanol) to (1% cone, ammonium 
hydroxide / 10% ethanol) in chloroform to yield {2-[4-(5-carbamoyI-pyridin-2-yloxy)- 
phenyl]-ethyl}-metliyl-carbamic acid tert-butyl ester (6.5g, 17.5mmol): 'H NMR (CDCI3, 
300.00 MHz): 8.60 (s, IH); 8.1 8-8.14 (m, IH); 7.24-7.24 (m, 2H); 7.07 (d, 2H); 6.94 (d, 
3 H); 5.98 (br, 2H); 3.47-3.42 (m, 2H); 2.85-2,85 (m, 5H); 1 .42 (s, 9H). 

Step 6 

6-[4-(2-Melhy]amino-ethyl)'phenoxy]-nicoiinamide 
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. Add dropwise via an addition funnel, a solution of trifluoroacetic acid (SOmL) in 
dichloromethane (lOOmL) to a stined solution at 0 of {2-[4-(5-carbamoy]-pyridin-2- 
yloxy)-pheny]]-elhyl}-n-ieihyl-carbamic acid tert-butyl ester (11.4g, 30.7mniol) in 1,2- 
dichloromethane (400niL). Warm the mixture to room temperature and stir for 18 hours. 
Evaporate on a roiar>' evaporator to yield the crude trifluoroacetic acid salt. Dissolve the 
salt m methanol (ISOmL) and 1,2-dichloTomethane (150mL) then combine with MP- 
carbonate resin {50g (S^ 2.55eq/g) (available from Argonaut Tecli]iologies). Stir -for 1 8 

hours ai room temperature, filter, wash the resin with 1 ,2 -dichloromethane (3 x 75mL), 

I 

and evaporate the filirate on a rotary evaporator to yield 6-[4-(2-Methy]amino-ethyl)- 
phenoxy]-nicoiinamide (S.lg, 29,9mmol). 



Step? 



Combine 6-[4-(2-Methy]amino-ethy])-phenoxy]- nicotinamide (135mg, 6.5mmol), 
benzaldehyde (53^L, 0.52mmol), sodium triacetoxyborohydride (0.21g, l.Ommpl), acetic 
.acid (30 pL, 0.52mmo]), tetrahydrofuran (ImL), and 1,2-dichloroethane (5mL) then slir ai 
room temperature for 1 ^ hours. Dilute the reaction with saturated aqueous sodium 
bicarbonate solution and extract with ethyl acetate (3 x 50mL). Dry the combined ethyl 

acetate extracts with sodium chloride/magnesium sulfate, filter, and concentrate on a 
rotary evaporator to yield 200mg of the crude product. The crude product is purified by 

flash column chromatography on silica gel eluting with (0.5% cone, ammonium 
hydroxide / 5% ethanol) to (1% cone, ammonium hydroxide / 10% ethanol) in chloroform 

to yield 6- {4-[2-(benzyI-meihyl-amino)-etliyl]-phenoxy} -nicotinamide (106mg, 
-0.29mmol): m/z =362.07(M+1); 'H NMR (CDC13, 300.00 MHz): 8.58 (s, 1H);|8.16 (dd, 
3.0 Hz, IH); 7.33-7.22 (m, 7H); 7.05 (d, 2H); 6.95 (d, IH); 5.86 (br s, 2H); 3.63 (s, 2H); 
2.89-2.72 (m, 4H); 2.34 (s, 3H), HPLC = 100% (5/95 to 95/5 ACN/(0.1%TFA in water) 

over ] 0 minutes, Zorbax® SB-Phenyl 4.6mmxl5cmx5micron, X=254nlil. 

I 

i 
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By Ihe method of Example 498 the following compounds were prepared, isolated 
as the free base except where noted: 



Example 


Name 


Data 


Mass 
spectium 
(ion spray): 
m/z(M+]) 


.HPLC(5/95 to 95/5 
ACN/(0.1%TFA in water) over 10 

minutes, Zorbax SB-Pheny] 
4.6mnixl5cmx5micron, ?,.=254nM 


Purity 


Retention Time 
(minutes) 


499 


6- {4-[2-(Melhy]-thiophen-2- 
ylmethyl-amino)-ethyl]- 
phenoxy} -nicotinamide 


367.95 


99 


5.86 


500 


6-(4- {2-[MetIiyl-(3-metliyl- 
butyl)-amino]-ethyl}-phenoxy)- 
nicotinarnide 


342.07 


99 


5.91 


501 


6- {4-[2-(lsobutyl-methy]- 
amino)-ethyl]-phenoxy}- 
nicotinamide 


327.4 


.97 


5.73 


502 


D- {4-[z-(Jt>)cycjoiz.^. J jnepi-j- 
en-2-yhTiethylrmelhyl-amino)- 
ethy]]-phenoxy) -nicotinamide 


378.5 


99 


6.03 


503 


6- {4-[2-(Cyc]ohexylmethyl- 
methy]-amino)-ethyl]- 
phenoxy j -nicotinamide 


368.5 


100 


6.04 
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504 


6-(4- {2-[Methy]-(2-phenoxy- 
benzyl)-amino]-ethyl}- 
phenoxy)-nicotinamide 


454.5 


99 


6.32 




505 


6-(4-{2-[Methyl-(2-methyI- 
ben2yl)-amino]-ethyl}- 
phenoxy)-nicotinamide 


376.5 


99 


i 

5.98: 
1 

1 

1 


506 


6-(4- {2-[(3-Chloro-beii2yl)- 
inethyl-aminol-ethyl}- 
phenoxy)-nicotinamjde 


395.9 


.100 


I 
1 

! 

6.02| 




507 


6-(4-{2-[(2-Chloro-benzyl)- 
methyl-amino]-ethyl}- 
phenoxy)-nicotinamide 


395.9 


100 


1 
! 

5.96 




508 


6-(4-{2-[(4-Fluoro-2- 
trifluoromethyl-benzy])-methyl- 
amino]-elhyl ) -phenoxy)- 
nicotinamide 


448.4 


100 


6.0S 




509 


6-(4- {2-[(3-Bromo-4-fluoro- 

benzyl)-methyl-amino]-ethyl}- 
phenoxy)-nicotinamide 


458.3 


100 


6.04 


i 


510 


6-(4- {2-[(2-Chloro-6-fluoro- 
benzyl)-methyl-amino]-elhyl]- 
phenoxy)-nicotinamide 


413.9 


100 


5.93 


i 

i 


511 


6- {4-[2-(Cyclohexyl-methyl- 
amino)-ethyl]-phenoxy}- 
nicotinamide 


354.5 


100 


5.89 
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512 


6-(4-{2-[Methyl-(2- 
trifluoromethoxy-benzyl)- 
aminoj-eihyl } -phenoxy)- 

nicotinamide 


446.4 


99 


.6.13 


513 


6-(4-{2-[(3-Fluoro-ben2yl> 
methyl-aminoj-ethyl}- 
phenoxy)-nicotinaniide 


380,4 


100 


5.90 


5!4 


6-(4-{2-[Methyl-(3-phejiy]«]H- 
pyrazol-4-ylmethyl)- aniino]- 
elhyl}-plienoxy)-nicotinamide 


. 428.5 . 




5.79 


515 


Hexahydro-4H-dibenzofuran- 
4a-y]niethyl)-inethy]-aniino]- 
ethyl} -phenoxy)-nicotinamide 


460.3 


76 


6.28 


516 


6-(4-{2-[Methyl-(2,4,6- 
irimethy)-cycjohex-3- 
enylmethyl)-amino]-ethyl|- 
phenoxy)-nicotinamide 


408.6 


76 


6.26 


517 


6-(4- {2-[(5-Ch]oro- 1 -methyl-3- 
trifluoromethyl-l H-pyrazol-4- 

yli'nethyl)-niethyl-amino]- 
ethyl } -phenoxy)-nicotinamide 


467.9 


100 


5.94 


518 


6-{4-[2-(Cyclohex-3' 
enyhnethyl-meihy]-amino)- 
ethyl]-phenoxy}-nicotinamide 


366.5 


86 


5.94 
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519 


6-{4-[2-(Dec-4-enyl-methyl- 
amino)-eihyI]-phenoxy}- 
n)cotinamide 


410.6 


93 . 


6.45 


1 

1 

j 


520 


6-(4-{2-[Methyl-(2-phenyl-but. 
2-eny])-amino]-ethyl}- 
phenoxy)-nicotinamide 


402.5 


100 


6.1C 


■ 


521 


6-(4-{2-[(3-Furan-2-y]-2- 
phenyl-allyO-meihyl-aminq]- 
ethyl}-pher.c;:y)-nico{iriaraidc 


454.5 


84 


t 

6.23 


i 


522 


6-(4- {2-[(2-Methoxy-ben2yl)- 
methyl-amino]-ethyl}- 
phenoxy)-nicotinaniide 


392.2 


98 


5.99 


I , 

1 

1 

i 


523 


6-(4- {2-[(3-Ch]oro-4-fluoro- 
benzyl)-methyl-amino]-ethyl } - 
phenoxy)-nicotinainide 


414.5 


99 


1 

1 

1 

6.031 

1 


524 


6-(4- {2-[Methyl-(3-methyI- 
benzyl)-amino] -ethyl } - 
phenoxy)-nicotjnamide 


. 376.2 


100 


5.9S 

! 


f 


525 


6-(4-{2-[MetJiyl-(3- 
trif]uoromethyl-benzy])-amino]- 
etliyl} -phenoxy)-nicotinamide 


430.18 


100 


1 

6.o] 




526 


6-(4- {2-[(2,6-DifluoTO-ben2yl). 
raethy]-amino]-ethyl}- 
phenoxy)-nicotinamide 


398.17 


100 


1 
j 









I 
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527 


6-(4-{2-[Methyl-(3-methyI- 
thiophen-2-ylmethy])-amino]- 
ethyl j -phenoxy)-nicotinamide 


382.17 


96 


5.93 


528 


6-(4- {2-[Methyl-(3-phenoxy- 
benzy))-amino]-ethyl}- 
phenoxy)-nicotinamide 


454.2] 


99 


6.28 


529 


6-(4-{2-[Methy]-(2- 
trifluoiomethyl-benzyi)-amino]- 
ethyl } -phenoxy)-nicotinamide 


430.15 


ion 


6.03 


530 


6- {4-[2-(Methyl-thiophen-3- 
ylmetliyl-amino)-ethyl]- 
phenoxy} -nicotinamide 


368.13 


100 . 


6.85 


531 


6- {4-[2-(Cyclopenty]iTietliyl- 

methy]-amino)-ethyl]- 
. phenoxy} -nicotinamide 


354.2 


100 


5.93 


532 


6-(4-{2-[(5-Chloro-l,3- 
dimethyl-l H-pyrazol-4- 
ylmet]iy])-methy)-amino]- 
ethyl } -phenoxy )-nicotinamide 


414.18 


97 


5.71 . 


533 


6-(4-{2-[(2,5-Bis- 
trif]uorometliyl-ben2y])-methyl- 
amino]-ethyl } -phenoxy)- 
nicotinamide 


498.13 


100 


6.23 
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534 


6-(4- {2-[(3-Cyc]opentyloxy-4- 
methoxy-ben2y])-methy]- 
amino]-ethy] } -phenoxy)- 
nicotinamide 


476.24 


100 


6M 


1 

\ 

1 


535 


6-(4-{2-[(2-F]uoro-6- 
trifluoromethy]-ben2yI)-methyl- 
amino]-ethyl}-phenoxy)- 
nicotinamide 


448.16 


100 


6.o: 


1 

I 


536 


6-(4- [2-[Methyl-(4- 
trifluoromethyl-cyclohexyl)- 
amino]-ethyl } -phenoxy)- 
nicotinamide 


422.21 


100 


6.0^ 


! 


537 


6-(4-{2-[(4-Chioro-3- 
lrifluoromethy]-benzyl)-i-nethyl- 
amino]-ethyl ) -phenoxy)- 
nicotiiiamide 


464.13 


100 


6.1' 




538 


6-(4- {2-[Meihyl-{6-methyl- 
cyclohex-3-enylmethyl)- 
amjno]-ethy] ) -phenoxy)- 
nicotinamide 




90 


6.0: 




539 


6-{4-(2-(Cyc]ohex-]- 
enylmethyl-methyl-amiiio)- 
eihyl]-phenoxy} -nicotinamide 


366.2 


84 


5.9 

1 

1 




540 


4-( ,'2-f 4-(5-Carbamoy]-pyridin- 
2 -yl oxy)-phenyl]-ethyl } - 
methyl-amino)-piperidine-l - 
carboxylic acid ethyl ester 


427.22 


100 


1 

! 

5.7 

1 

1 

1 
1 


? 







I 
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541 


6-(4-{2-[(2-Fluoro-4- 
trifluoromethyl-benzyI)-methyl- 
ainino]-ethyl } -phenoxy)- 

111 f*ntitiJi 11*11 Hp 


448.16 


100 


6.11 


542 


6-(4-{2-[(3,4-Dime(hyl- 
cyc]ohexyl)-metliy]-amino]- 
ethyl}-phenoxy)-nicotinamide 


382.26 


99 


6.11 


543 


6-(4- {2-[Methy]-(tetrahydro- 
thiophen-3-yl)-amino]-ethyl}- 
phenoxy)-nicotinamide 


358.16 


99 


5.74 


544 


6- {4-[2-(Bicyclo[2.2. 1 ]hept-5- 
en-2-yl-methyl-aniino)-ethyl]- 
phenoxy} -nicotinamide 


364.5 


99 


5.82 



Example 545 

6-{2-Methyl-4-[2-(3-iT)ethyl-butylaiT5ino)-ethy]]-phenoxyj-nicotinami 




Step ] 

2-Methyl-4-(2-nitrO'Viiiyl)-pheno] 
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Dissolve 2-methyl-4-hydroxy-ben2aldehyde (980 mg, 6.3 mmol), nitromethane (2.0 mL, 

37.7 mmol) and ammonium acetate (1 .9 g, 25.1 nmol) in acetic acid (9 mL). hLi eh 

I 

reaction mixutre at llO^C for 2 hours. Concentrate the reaction mixture under reduced 
pressure and partition the residue between ether and water. Separate the layers and dry 
with Na2S04, filter and concentrate under reduced pressure to afford a crude product. 
Purify the crude by flash chromatography (elueni: EtOAc/hexane 20/80 and 30/70) to 
afford the title compound (1.0 g), 'H-NMR (CDCI5, 200 MHz): 7.94 (d, IH, J= 13.4 Hz), 
7.50 (d, IH, J= 13.6 Hz), 7.34-7.27 (m, 2H), 6.82 (d, IH, J= 8.1 Hz), 2.28 (s, 3H). 

i ■ 



Step 2 

4-(2-Amino-ethyl)-2-methyl-phenol 



I 




! 

Procedure 1 : Dissolve compound obtained in step 1 above (440 mg, 2.46 mmoli) in 
methanol (10 mL) and add Pd/C 1 0% (272 mg) and HCl cone (i mL). Stir the rnixture at 

room ttinperature under hydrogen ovemight. Filter the mixture over celite and evaporate 

i 

the solvent to afford a crude product. Purify the crude product by SCX column|to obtain 
the title compound (232 mg, 63%). ! 



Procedure 2: To lithium aluminum hydride 1 .OM in ether (1 .67 mL, 1 .67 mmoli) at 0°C a 
solution of aluminum trichloride (224 mg, 1 .67 mmol) in THF (2 mL) is addedj After 5 
min a solution of compound obtained in step 1 above (100 mg, 0.56 mmol) in THF (2 
mL) is added and the reaction is allowed to stir at room temperature overnight.|Add water 

and then 3 N HCl. the aqueous layer is extracted with 3/1 n-butanol/toluene. Tlie 

i 

combined organic layers are dried over sodium sulfate and concentrated. SCX ion- 
exchange cliromaiography afforded 71 mg (84%) of the title compound. ElectrLspray MS 
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M+1 ion= 152. ^H-NMR (methano]-d4, 200 MHz): 6.89 (bs, IH), 6,82 (dd, IH, J= 8.3 and 
2.4 Hz), 6.64 (d, IH, J= 8.1 Hz), 2.80 (t, 2H, J= 6.7 Hz), 2.61 (t, 2H, J= 7.0 Hz), 2.15 (s, 
3H). 

Step3 

, [2-(4-Hydroxy-3-methy]-phenyl)-ethy]]-carbaniic acid terhhutyl esther 



BocHN 




Dissolve amine obtained in step 2 above (289 mg, 1.91 mmol) in dr>' THF (5 mL) under 
atmosphere, add a solution of di-tertbutyl dicarbonate (439 mg, 2.0 mmol) in THF (5 
mL), stir tlie mixture at room temperature overnight. Evaporate the solvent to obtain the 
title compound (462 mg, 96%). TLC Rf (EtOAc/liexane 20/80): 0.27. ^H-NMR 
(methanol-d4, 200 MHz): 6.88 (bs, IH), 6.82 (d, IH, J= 8.3 Hz), 6.63 (d, IH, J= 8.1 Hz), 
3.17 (t, 2H, J= 6.7 Hz), 2.60 (t, 2H, J= 7.0 Hz), 2.14 (s,3H), 1 .50 (s, 9H). 

Step 4 

{2-[4-(5-Cyano-pyridin-2-yloxy)-3-methyl-phenyl]-ethyl}-carbam!c acid /^;7-butyl esther 



BocHN 




A solution of phenol obtained in step 3 above (455 mg, 1.1 mmol), 6-chloronicotinonitrile 
(251 mg, 1.81 mmol) and sodium hydride (87 mg, 2.17 mmol) in DMSO (10 mL) is 
stirred at room temperature for 1 8 hours. Pour the mixture into ice cold water and extract 
the aqueous layer with EtOAc. Dry the organic layer over Na2S04, filter, and concentrate 
the filtrate to afford a crude product. Purify the crude product by flash column 
chromatography (eluent: EtOAc/liexane ] 5/85 and 20/80) to afford the title compound 
(358 mg, 57%). Electrospray MS M^l-Boc group ion: 298. ^H-NMR (CDCJj, 200 
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MHz): 8.42 (dd, IH, J= 0.5 and 2.4 Hz), 7.90 (dd, IH, J= 2.4 and 8.6 Hz), 7.1 1-15.94 (m, 
4H), 3.37 (q, 2H, J= 7.0 Hz), 2.77 (t, 2H, J= 7.2 Hz), 2.10 (s, 3H), 1.43 (s, 9H). 

Steps 

{2-[4-(5-Carbainoyl-pyridin-2-yloxy)-3-methy]-phenyl]-ethyI}-carbamic acid /ert-butyl 

ester 

O 

BocHN. 




The compound of step 4 is subject to hydrolysis using hydrogen peroxide and P|Otassium 
carbonate. The details of the hydrolysis procedure to fomi an amide form the j 
corresponding nitrile have been described previously. j 
'H-NMR (CDCI3, 200 MHz): 8.58 (d, IH, J= 2.4 Hz), 8.17 (dd, IH, J= 2.4 andj8.6 Hz), 
7.09-6.90 (m, 4H), 3.38 (q. 2H, J= 6.7 Hz), 2.77 (t, 2H, J= 7.0 Hz), 2.1 1 (s, 3Hj, 1 .43 (s, 
9H). i 



Step 6 

6-[4-(2-Amino-ethyl)-2-methyl-phenoxy]-nicotinamide 



I 





O 



O N 



To a solution of the compound of step 5 {376 mg, 1.01 nimol) in CH2CI2 (20 mL), add 
trifluoroacetic acid (2.03 mL, 26.4 mmol). Stir the reaction mixture at room temperature 
for 2hours. Eliminate the solvent and purify by SCX column to obtain the title compound 
(264 mg, 96%). Eleclrospray MS M^+l ion: 272. 'H-NMR (metanol-d4. 200 MHz): 8,58 
(d, IH, J= 2.4 Hz), 8.24 (dd, IH, J= 2.7 and 8.9 Hz), 7.17^6.94 (m, 4H), 2.94-2.86 (m. 
2H), 2.78-2,71 (m, 2H), 2.10 (s, 3H). 



Step? 
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Combine 3-melhyl-butylaldehyde (60}il, 0.22 mmol), amine from step 6 above (60 mg, 
0.22 mmol) and 3A molecular sieves (670 mg) in methanol (2 mL), stir the mixture at 
room temperature overnight. Add NaBH4 (41 mg,MO mmol) and stir at room 
temperature for 3 hours. Filter the mixture over celite® and concentrate the filtrate to 
afford a crude product. Purify the crude mixture by flash chromatography (eluent: 
CH2Cl2/N^eOH 80/20) to obtain the title compound (45 mg, 60%). Electrospray MS M+1 
ion = 342. ^H-NN4R (metanol-d4, 200 MHz): 8.59 (dd, IH, J= 0,8 and 2.7 Hz), 8.24 (dd, 
IH, J= 2.4 and 8.6 Hz), 7.19-7.10 (m, 2H), 7.00-6.93 (m, 2H), 2.93-2.76 (m, 4H), 2.70- 
2.62 (m, 2H), 2.10 (s, 3H), 1.71-1.36 (m, 3H), 0.91 (d, 6H, J= 6.4 Hz). . 

Examples 546-552 

Compounds of examples 546-552 were prepared following the method of example 545. 
The purification process is described in each case 

Example 546 

6-{2-Methyl-4-[2-(3,3-dimetliyl-butylamino)-ethy]]-phenoxy}-nicotinamide 

O 




Purification: SCX column. Electrospray MS M+] ion = 356. 'H-NMR (metanol-d4, 200 
MHz): 8.59 (d, IH, J= 2.4 Hz), 8.24 (dd, IH, J= 2.4 and 8.6 Hz), 7.1 8-7.10 (m, 2H), 7.00- 
6:94 (m, 2H), 2.92-2.78 (m, 4H), 2.69-2.60 (m, 2HX 2.10 (s, 3H), 1.48-1.39 (m, 2H), 0.93 
(s,9H). 

Example 547 

6-[2-Methyl-4-(2-pentylamino-ethyl)-phenoxy]-nicotinamide 
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Purification: Flash cliromatography (eluent: CH2Cl2/EtOAc/MeOH:NH3 2M 35/60/5). 
Electrospray MS M+1 ion = 342. 'H-NMR (metanol-cL}, 200 MHz): 8.59 (dd, IM, J= 0.5 
and 2.3 Hz), S.24 (dd, IH, J= 2.6 and 8,8 Hz), 7.17-7.08 (m, 2H), 6.98-6.92 (m,j2H), 
2.88-2.75 (m, 4H), 2.65-2.57 (m, 2H), 2.09 (s, 3H), 1.59-1.25 (m, 6H), 0.91 (t, 3H, J= 6.4 
Hz). 



Example 548 

6-(4-[2-(Cyciohexy]methyl-amino)-ethy]]-2-niethyl-phenoxy}-nicotinamide 




Purification: Flash chromatography (eluent: CHjCb/MeOH 90/10). Electrospray MS 
M+l ion = 368. 'H-NMR (ineianol-d4, 200 MHz): 8.59 (d, IH, J= 2.4 Hz), 8.24- (dd, IH, 
J= 2.7 and 8.6 Hz), 7.1 8-7.10 (m, 2H), 7.00-6.93 (m, 2H), 2.85 (bs, 4H), 2.50 (d, 2H, J= 
6.4 Hz), 2.10 (s, 3H), 1.77-0.84 (m, 1 IH). | 

Example 549 j 
6-{4-[2-(3-Fluoro-benzylaiT)ino)-elhyl]-2-methyl-phenoxy}-nicolinamide 
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F 




Purification: SCX column. Electrospray MS M+] ion = 380. 'H-NMR (metanol-dU, 200 
MHz): 8.59 (dd, IH, J= 0.5 and 2.4 Hz), 8.24 (dd, IH, J= 2.4 and 8.6 Hz), 7.38-6.92 (m, 
SH), 3.79 (s, 2H), 2.82 (s, 4H), 2.09 (s, 3H). 



Example 550 

6- {4-[2-(3-Fluoro-ben2ylamino)-ethyl]-2-methyl-phenoxy}-nicotinaniide, mesylate salt 
F 




Example 5 (free amine of example 6) was dissolved in THE, then methanosulfonic acid 
was added (1 .0 eq), the mixture was stirred for ] hour and the solvent eliminated to give 
the title compound. Electrospray MS M+1 ion = 380. ^H-NMR (metanol-d,, 300 MHz): 
8.59 (bs, IH), 8.28 (dd, IH, J= 1.4 and 8.7 Hz), 7.56-7.02 (m, 8H), 4.30 (s, 2H), 3.36 (t, 
2H, .1= 7.3 Hz), 3.06 (t, 2H, J= 7.3 Hz), 2.72 (s, 3H), 2.14 (s, 3H). 

Example 551 

6-(4-{2-[(Bicyclo[2.2.1]hept-5-en-2-ylmethyl)-amino]-ethy]}-2-methyl-phenoxy)- 

nicotinamide 
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Purification: HPLC (Column: X-Terra MS CI S. A= 1 0 Mm NH4HCO3 pH9/B=jCH3CN. 
Gradient mode: from 30 to 99% B. Flow rate: ImL/min). Electrospray MS M+ll ion = 
378. 'H-NMR (metanol-d,, 200 MHz): 8.59 (d, IH, J= 2.6 Hz), 8.24 (dd, IH, J=| 2.4 and 
8.6 Hz), 7.16-6.91 (m, 4H), 6.16-5.88 (m, 2H), 2.81-1.81 (m, 9H), 2.09 (s, 3H), 1.65-0.99 
un.3H), 0.57-0.4S(m, iri). 



Example 552 

6-[4-(2-Cyclooctylamino-ethyl)-2-Tnethyl-phenoxy]-nicotinamide 

0 




Purification: Flash chromatography (eluent: CHjCb/MeOH 70/30). Flectrcspray MS 
M+J ion = ^R? 'H-NMR (meianol-d;, 200 MR'-): i.5V [i, IH. J=2.4 Hz), 8.24 j(dd, IH, 
J= 2.4 and 8.6 Hz), 7.18-6.92 (m, 4H), 2.95-2.77 (m, 5H), 2.;2 im, Hi). 2.10,(5,, 3H), 
1.89-1.46 (m,13H). 



Example 553 1 

I 

6-{3-Chloro-4-[2-(3-methyl-butylamino)-ethyl]-phenoxy)-nicotinamid!e 

0 




Step 1 

3-ChIoro-4-(2-n]trc-vinyl)-phenol 
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02N. 





OH 



The 3-ch]oro-4-hydroxy-ben2aldehyde (980 mg, 6.3 mino]), nitromethane (2.0 mL, 37.7 
mmol) and ammonium acetate (1.9 g, 25.1 mmol) were dissolved in acetic acid (9 mLr) 
and the reaction heated at 1 1 0°C for 2 hours. The reaction is concentrated under reduced 
pressure and the residue partitioned between elher and water. Separate the layers and dry 
with Na2S04, filter and concentrate under reduced pressure. Purify the crude product by 
flash chromatography (eluent: EtOAc/liexane 20/80 and 30/70) afforded the title 



compound (1.0 g, 80%). ^H-NMR (CDCI3, 200 MHz): 8.34 (d, IH. J= 13.4 Hz), 7.82 (d, 
IH, J= 13.4 Hz), 7.71 (d, IH, J= 8.6 Hz), 6.94 (d, IH, J= 2,4 Hz), 6.80 (dd, IH, J= 2.4 
and 8.6 Hz). 



To lithium aluminum hydride 1 .OM in ether (1.50 mL, 1 .50 mmol) at 0°C a solution of 
aluminum trichloride (201 mg, 1.51 mmol) in THF (2 mL) is added. After 5 min a . 
solution of compound obtained in step 1 above 0 00 mg, 0.50 mmol) in THF (2 mL) is 
added and the reaction is allowed to stir at room temperature overnight. Add water and 
then 3 N HCl. Extract the aqueous la\'er with 3/1 n-butanol/toluene. The combined 
organic layers are dried over sodium sulfate and concentrated. SCX ion-exchange 
chromatography of the concentrate afforded 70 mg (81%) of the title compound. 
Electrospray MS M-f 1 ion= 1 72. ^H-NMR (methanol-d4, 200 MHz): 7.06 (d, IH, J= 8.3 
Hz), 6.79 (d, 1 H, J= 2.4 Hz), 6.65 (dd, ] H, J= 2.4 and 8.3 Hz), 2.82 (m, 4H). 



Step 2 

4-(2-Amino-ethyl)-3-choloro-phenol 




Step3 

[2-(4-Hydroxy-2-chloro-phenyl)-ethyl]-carbamic acid /er/-butyl ester 
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BocHN 



cr ^ OH : 

Dissolve amine obtained in step 2 above (620 mg, 3.62 mmo]) in dry THF (20 rpL) and 
DMF (1 mL) under N2 atmosphere, add a solution of di-tertbutyl dicarbonate (79 1 mg, 
3.62 mmol) in THF (10 mL), stir the mixture at room temperature overnight. Concentrate 

the mixture to a crude product and purify the crude product by flash chromatography 

I 

(eluent: EtOAc/liexane 30/70) to obtain the title compound (670 mg, 68%). TLC Rf 

(EiOAc/Tiexane 20/80): 0,27. ^H-NMR (methanol-d^, 200 MHz): 7.06 (d, IH, J= 8.3 Hz), 

6.7S (d, ]H, J= 2.6 Hz), 6.65 (dd, IH, J= 2.4 and 8.3 Hz). 3.21 (t. 2H, J= 6,7 Hz), 2.78 (t 

2H,J=7.5Hz)J.41 (s,9H). 

i 
I 

Step 4 ; 
{2-[4-(5-Cyano-pyridin-2-y]oxy)-2-chloro-phenyl]-eihyl}-carbamic acid /er/-bjutyl esther 

BocHN 




cr ^ o 

A solution of phenol obtained in step 3 above (650 mg, 2.4 mmol), 6-chloronicptinonitrile 
(333 mg, 2.4 mmol) and sodium hydride (115 mg. 2.9 mmol) in DMSO (12 mli) is stirred 
at rocm tcmpcraiuie for 1 8 hours. Pour the mixture into cold v/ater (about 0 ""C) and 
extract the aqueous layer with EtOAc. Dry the organic layer over Na2S04, filter and 
concentrate the filtrate to afford a crude product. Purify the crude product by flash 
chromatography (eluent: EtOAc/liexane 20/80 and 30/70) to afford the title compound 
(810 mg, 90%). Elecirospray MS M^+l-Boc group ion: 318. ^H-NMR (CDCI3J2OO 
MHz): 8.46 (dd, IH, J= 0.5 and 2.2 Hz), 7.94 (dd, IH, J=2.4 and 8.6 Hz), 7.3lkl8 (m, 
2H), 7.06-6,98 (m, 2H), 3.41 (q, 2H. J= 6.7 Hz), 2.95 (t, 2H, J= 7.3 Hz), 1.44 (s, 9H). 



Step 5 

{2-[4-(5-Carbamoyl-pyridin-2-yloxy)-2-chloro-phenyl]-ediyl}-carbamic acidj/m-butyl 

esther 



I 
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The compound of step 4 is subject to hydrolysis using hydrogen peroxide and potassium 
carbonate. Tlie details of the hydrolysis procedure to forni analogous amides from the 
corresponding nitrile have been described previously. 

'H-NMR (melhanoVd4, 200 MHz): 8.62 (dd, IH, J= 0.8 and 2.7 Hz), 8.27 (dd, IH, J= 2.4 
and 8.6 Hz), 7.34 (d, IH, J= 8.3 Hz), 7.22 (d, IH, J= 2.4 Hz), 7.07-7.02 (m, 2H), 3.34 (m, 
2H), 2.92 (t, 2H, J= 7.3 Hz), 1 .42 fs, 9H). 

Step 6 

6-[4-(2"Amino-ethy])-2-chloro-phenoxy]-nicotinamide 




The compound of step 5 is subjected to hydrolysis using trifluoroacetic acid. The details 
of the hydrolysis procedure to remove the protecting group have been described 
previously. Electrospray MS M+1 ion= 292.'H-NMR (metanol-d4, 200 MHz): 8.60 (dd, 
IH, J-0.8 and 2.7 Hz), 8.28 fdd, IH, J= 2.7 and 8.9 Hz), 7.38 (d, IH, J= 8.3 Hz), 7.24 (d, 
IH, J= 2.4 Hz), 7.09-7;03 (m, 2H), 2.94 (s, 4H). 

Step 7 

Combine compound from step 6 (60mg, 0.21 mmol), 3-methyl-butyraldehyde (24 jil, 0.23 
mmol) and 3A molecular sieves (670 mg) in methanol (2 mL), stir tlie mixture at room 
temperatuje overnight. Add NaBH4 (41 mg, 1.10 mmol) and stir at room temperature for 
3 hours. Filter the mixture over celite. Concentrate the fihrate to afford the crude product; 
Purify the ciude product using an SCX column to obtain the title compound. Electrospray 
MS M+1 ion - 362. *H-NMR (metano!-d4, 200 MHz): 8.61 (dd, IH, J= 0.8 and 2.7 Hz), 
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8.27 (dd, IH, J= 2.4 and 8.6 Hz), 7.38 (d, IH, J- 8,6 Hz), 7.22 (d, IH, J= 2.4 Hz), 7.07- 
7.03 (m, 2H), 3.03-2.81 (m, 4H), 2.70-2.62 (m, 2H), 1 .62 (m, 1 H), 1 .48-1 .37 (m\ 2H), 
0.92(d.6H.J=6.5Hz). 

Examples 554-558 

Coinpounds of examples 554-558 were prepared following procedures similar to that of 
Example 553. The purification process is described in each case. 



Example 554 

6-{3-Chloro-4-[2-(3,3-dimethyl-butylamino)-etbyi]-phenoxy}-nicotinam 

0 



de 




Purification: SCX column. Electrospray MS M+1 ion = 376, 'H-NMR (metanol-!d4, 200 
MHz): 8.61 (dd. IH, J= 0.5 and 2.4 Hz), 8.27 (dd, IH, J= 2.7 and 8.9 Hz), 7.38 (jd, IH, J= 
8.3 Hz), 7.22 (d, IH, J= 2.4 Hz), 7.09-7.03 (ra, 2H), 3.02-2.81 (m,4H), 2,69-2.61 (m, 
2H), 1 .49- 1 .40 (m, 2H), 0.93 (s, 9H). 

Example 555 

6-[3-Chloro-4-(2-pentylamino-etliyl)-phenoxy]-nicotinamidc 

O 




Purificatjon: flash chromatography (eluent: CH2Cl2/MeOH 90/10). Electrospray jMS M+1 

ion = 362. 'H-NMR (metanol-d4, 200 MHz): 8.61 (dd, IH, J= 0.8 and 2.4 Hz), 8!27 (dd, 

i 

m, J= 2.4 and 8.6 Hz), 7.38 (d, IH, J= 8.3 Hz), 7.23 (d, IH, J= 2.4 Hz), 7.09-7.03 (m, 
2H), 3.03-2.SI (m, 4H), 2.68-2.61 (m, 2H), 1.61-1.47 (m, 2H), 1.37-1.28 (m, 4Hi), 0.93 (t, 
3H, J= 6.7 Hz). I 
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Example 556 

6- {3-Chloro-4-[2-(cyc]ohexy]melhyl-aniino)-eihy]]-phenoxy} -nicotinamide 




Purification: SCX column. Electrospray MS M+1 ion = 388. ^H-NMR (metano]-d4, 300 
MHz): S.63 (d, IH, J= 1.8 Hz), 8.28 (dd, ]H, J= 2.4 and 8.5 Hz), 7.37 (d, IH, J= 8.2 Hz), 
7.22 (d, IH, J= 2.2 Hz), 7.07-7.03 (m, 2H), 3.01.2.81 (m, AH), 2.49 (d, 2H, J= 6.7 Hz), 
1.79-1.68 (m, 5H), 1.61-1.42 (m, IK), 1.38-1.17 (m, 3K), 0.99- 0.S5 (m, 2H). 

Example 557 

6-{3-Gh]oro-4-[2-(3-fluoro-ben2ylamino)-ethyl]-phenoxy}-nicotinamide 
F 




Purification: SCX colum]i. Elecuospray MS M-J-l Jon = 400. ^H-N>,4R (metanol-d4, 300 
MHz): 8.63 (d, IH, J= 2.2 Hz), 8.27 (dd, IH, J= 2.4 and 8.7 Hz), 7.36-6.95 (m, SH), 3.82 
(s,2H), 3.01-2.81 (m,4H). 

Example 558 

6-(4-{2-[(Bjcyc]o[2.2.]]hept-5-en-2-y]methyl)-amino]-ethyl}-3-chloro-phenoxy)- 




Purification: SCX column. Electrospray MS M+1 ion = 398. 'H-NMR (metanol-d4, 200 
MHz):.8.61 (dd, IH, J=r 0.5 and 2.4 Hz), 8.26 (dd, IH. J= 2.4 and 8.6 Hz), 7.40-7.03 (m, 
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4H), 6.1 8-5.92 (m, 2H), 3.01-2.66 (m, 6H), 2.40-2.18 (m, 2H), 1.95-1.83 (m, IH), 1.64- 
1.11 (m,3H), 0.60-0.50 (m, IH). I 

I 

I 



I 



Example 559 

6- {2, 6-Difluoro-4-[2-(3-i'nethy]--butylamino)-ethyl]-phenoxy} -nicotinamide 

O I 




F 

Step 1 

2,6-Difluoro-4-(2-nitro-vinyl)-phenol 




3,5-Difluoro-4-hydroxybenzaldehyde (2.27g, 14.4 mmol), nitromethane (4.7 mL, 86.4 
mmol) and ammonium acetate (4.4 g, 57.6 mmol) were dissolved in acetic acid (22 mL) 
and the reaction mixture was heated at 1 1 O^C for 1 hour 30 min. The reaction was 
concentrated under reduced pressure and the residue partitioned between ether and water, 
the layers were separated and the organic layer was dried with Na2S04. The organic 



mixtuire was filtered and the filtrate concentrated xmder reduced pressure to afford a 
crude product. The crude product was purified by flash column chromatography (eluent: 
EtOAc/Iiexane 22/78) to afford the title compound (2.05 g, yield: 71%). Electrospray MS 
M-1 ion = 200. ^H-NMR (CDCI3, 200 MHz): 7.84 (d, IH, J= 13.7 Hz), 7.45 (d, jlH, J= 
13.7 Hz), 7.19-6.99 (m,2H). 

Step 2 

4-(2-Amino-ethyl)-2,6-difluoro-phenol 
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To lithium aluminum hydride 1 .OM in ether (30 mL, 29.S mniol) at O^C a. solution of 
aluminum trichloride (4.0g, 29.8 mmol) in THF (40 mL) is added. After 5 min a solution 
of compound obtained in step 1 above (2.0g, 9.95 mmol) in THF (40 mL) is added and 
the reaction is allowed to stir at room temperature overnight. Add water and then 3 N 
HCL, the aqueous layer is extracted with 3/1 n-butanol/toluene. The combined organic 
layers are dried over sodium sulfate and concentrated. SCX ion-exchange 
chromatography afforded 1.50 g (87%) of the title compound. Electrospray MS M+1 ion= 
174. ^H-NMR (methanol-d4, 200 MHz): 6.95-6.78 (m, 2H), 3.14 (t, 2H, J= 7.0 Hz), 2.86 
(t,2H,J=7.3Hz). 

Step3 

[2-(3.5-Difluoro-4-hydroxy-phenyl)-elhyl]-carbamic acid tert-huty\ ester 



BocHN, 




F 



Dissolve amine obtained in step 2 above (1 .5 g, 8.67 mmol) in dry THF (22 mL) under N2 
atmosphere, add a solution of di-tertbutyl dicarbonate (1.89 g, 8.67 mmol) in. THF (22 
mL), stir the mixture at room Temperature overnight. Eliminate the solven. Purify by flash 
chromatography (eluent: EtOAc/liexane 1/4 and 1/1) to obtain the desired compound 
(1 .40 g). 'H-NMR (CDCI3, 200 MHz): 6.85-6.66 (m, 2H), 3.3 1 (q, 2H, J= 6.2 Hz), 2.6s> 
2H, J= 7.0 Hz), 1,44 (s, 9H). 

Step 4 

{2-[4-(5-Cyano-pyridin-2-yloxy)-3,5-difluoro-phenyl]-elhyl}-carbamic acid terhbuty] 

esther 



BocHN- 
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A solution of phenol obtained in step 3 above () .31 g, 4.8 mmol), 6-chloronicotinonitrile 
(700 mg, 5.04 mmol) and sodium hydride (290 nig, 7.2 mmol) in DMSO (25 mL) is 
stined at room temperature for 1 8 hours. Pour the mixture into iced water and extract the 
aqueous layer with EtOAc. Dry the organic layer over >3a2S04, filtrate and eliminate the 
solvent. Purify by flash chromatography (EtOAc/hexane 20/80 and 34/66) to g6t the title 
compound (950 mg, 51%). ^H-NMR (CDCh, 200 MHz): 8.41 (dd, IH, J= O.S and 2.1 
Hz), 7.97 (dd, IH, J=2.4 and 8.6 Hz), 7.1 S (dd, IH, J= 0.8 and 8.6 Hz), 6.92-6|8] (m, 
2H), 3.39 (q, 2H, J= 6.9 Hz), 2.81 (t. 2H, J= 6.7 Hz), 1 .45 (s. 9H). ^ ! 



Steps ■ i 

• I 
{2-[4-(5-Carbamoyl-pyridin-2-y]oxy)-3,5-difluro-phenyl]-ethyl}-carbamic acid /m-butyl 

I 

esther ! 



BocHN 




I 



The compound of step 4 is subjected to hydrolysis using hydrogen peroxide and 

I 

potassium carbonate. The details of the hydrolysis procedure to form analogous amides 
from the coiresponding nitrile have been described previously. | 
^H-NMR (meianol-dj, 300 MHz): 8.58 (d, IH, J= 2.4 Hz), 8.31 (dd, 1 K. J= 2.4 and 8.7 



Hz), 7.19 (d, IH, J= 8.7 Hz), 7.02-6.98 (m, 2H), 3.35-3.30 (m, 2H), 2.81 (t, 2H 
Hz),1.44(s,9H). 



,J=7.1 



Step 6 

6-[4-(2-Amino-ethyl)-2,6difluoro-phenoxy]-nicotinamide 
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To a solution of compound of step 5 (930 mg, 2,37 mmol) in CH2CI2 (SO.niL), 
trifluoroacetic acid is added (4.7 mL, 61.5 mmol). Stir the reaction mixture at room 
temperature for 2h. Eliminate the solvent and purify by SCX column to obtain the title 
compound (65S mg, 95%). Electrospray MS M^'+l ion: 294. 'H-NMR (metanol-d4, 200 
MHz): 8.56 (d, IH, J- 2.4 Hz), 8.30 (dd, IH, J= 2.4 and 8.9 Hz), 7.18 (d, IH, J= 8.9 Hz), 
7.05-6.95 (m, 2H), 2.96-2.74 (m, 4H). 

Step 7 

Coivibinc 3-melhyl-buiylaldehyde (26p.l. 0.24 mmol), amine from step 6 above and 3A 
molecular sieves (900 mg) in methanol (3 mL), stir the mixture at room temperature 
overnight. Add NnBH4 (45 mg, 1 .20 mmol) and stir at room temperature for 3 hours. 
Filtrate the mixture over celite and eliminate the solvent. Submit the crude to a SCX 
column to obtain a solid wich was further purified by HPLC (Column: X-Terra MS CI 8. 
A= 10 Mm NH.HCO3 pH8/B= CH3CN. Gradient mode: from 30 to 70% B. Flow rate: 
ImL/min) to obtain the title compound (42 mg). Electrospray MS M+1 ion = 364. 'H- 
NMR (metanol-d4, 300 MHz): 8.60 (d, IH, J= 2.0 Hz), 8.32 (dd, IH, J= 2.2 and 8.5 Hz), 
7.19 (d, IH. J= 8.7 Hz). 7.01-6.98 (m, 2H), 2.85 (m, 4H), 2.63 (m, 2H), 1.62 (m, IH), 
1 .42 (q, IH. J= 7.3 Hz), 0.92 (d, 6H, J= 6.5 Hz). 

By the method of example 5b9 the following examples (examples 560-563) were 
prepared. The purification process is described in each Cdse 

Example 560 

6-{4-[2-(3,3-Dimethyl-butyIamino)-ethyl]-2,6-difluoro-phenoxy}-nicotinamide 

O 
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Purification: HPLC (Column: X-Terra MS CIS. A= 10 Mm NH4HC03pH8/B=!CH3CN. 
Gradient mode: from 30 to 99% B. Flow rate: ImL/min ). Electrospray MS M+i ion = 
378. 'H-NMR (metanol-d4, 300 MHz): 8.48 (d, IH. J= 2.4 Hz), 8.23 (dd, IH, J= 2.4 and 
8.5 Hz), 7.12 (d, IH, J= 8.5 Hz), 7.00-6.93 (m, 2H), 2.91-2.78 (m, 4H), 2.67-2.6;! (m, 

i 

2H), 1.43-1.38 (m,2H), 0.87 (s,9H). . i . 



Example 561 

6-[2,6-Difluoro-4-(2-pentylamino-ethyl)-phenoxy]-nicotjnamide 

O 




Purification: HPLC (Column: X-Teira MS CI 8. A= 10 Mm NH4HCO3 pHS/B-CHaCN. 
Gradient mode: from 25 to 70% B. Flow rate: ImL/min), Electrospray MS M+l ion = 
364. 'H-NMR (metanol-d4. 300 MHz): 8.59 (d, IH, J= 2.4 Hz), 8.32 (dd, IH, J= 2:4 and 
8.7 Hz), 7.19 (d. IH, J= 8.7 Hz), 7.02-7.00 (m, 2H), 2.88 (m, 4H), 2.65 (t, 2H, J= 7.3 Hz), 
1.55(m,2H), 1.35 (m.4H), 0.93 (t,3H,J= 6.7 Hz). \ 



Example 562 | 

6-{4-[2-(Cycloliexylmethyl-amino)-etliyl]-2,6-dif!uoro-phenoxy)-nicotinaniide 




Purification: HPLC (Column: X-Terra MS CIS. A= 10 Mm NH4HCO3 pH8/B= ,CH3CN. 
Gradient mode: from 30 to 99% B. Flow rate: ImL/min). Electrospray MS M-H'ion = 
390. 'H-NMR (metanol-d4, 300 MHz): 8.48 (d, IH, J= 2.4 Hz), 8.23 (dd, IH. J=|2.4 and 
8.9 Hz), 7. 11 (d, IH, }= 8.8 Hz), 6.99-6.92 (m, 2H), 2.83 (m, 4H), 2.47 (d, 2H. Jh 6.9 
Hz), 1.72-1.59 (m. 5H), 1.55-1.41 (m, IH), 1.31-1.05 (m,3H), 0.94-0.81 (m.2Hi). . 
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Example 563 

6-{4-[2-(Cyclopropylmethy]-amino)-ethyl]-2,6-dif]uoro-phejioxy}-nicotinamide 




Purification: HPLC (Column: X-Terra MS CI 8. A= 10 Mm NH4HCO3 pH8/B= MeOH. 
Gradient mode: from 35 to 80% B. Flow rate: ImL/min). Eleclrospray MS M^-l ion = 
348. 'H-NMR (metanol-d,, 300 MHz): 8.59 (d, IH, J= 2.4 Hz). 8.32 (dd, IH, J= 2.4 and 
8.7 Hz), 7.19 (d, IH, J= 8.7 Hz), 7.02-7.00 (m, 2H), 2.93-2.83 (m, 4H), 2.50 (d, 2H, J= . 
6.9 Hz), 1 . 1 0-0.90 (m, 1 H), 0.55-0.49 (m, 2H), 0.20-0.1 5 (m, 2H). 



Mix 6-(2,3,4,5-tetrahydro-7i/-ben2o[i:]azepin-7-yloxy)nicotinamide (Example 
447, Part E, 0.300 g, 1 .06 mmol), K2CO3 (0.366 g, 2.65 mmol), and 1-bromopentane 
(0.1 76 g, 1 .] 6 mmol) in DMF (5.3 mL). Heat at 70 ^'C overnight and then increase the 
temperature 10 100 **C for additional two hours. Cool the reaction mixture to room 
temperature and add ethyl acetate (150 mL). Wash with 1 .0 N NaOH (1 X 50 mL), brine 
(1 X 50 mL), dry the organic layer over Na^S04, filter and concentrate. Purify by flash 
cluomatography eluling with 7% to 15% (2.0 M NH3 in methanol) in etliyl acetate to give 
the title compound : MS ES"" 354.2 (M-fH)\ HUMS calcd forC2iH28N302 354.2182 
(M+H)^ found 354.2188, time 0.53 min; Anal. Calcd for C2JH27N3O2: C, 71.36; H, 7.70 
N, li;89. Found: C. 71.14; H, 7.60; N, 1 1.79. 



Example 564 

6-(2-Pentyl-2,3,4,5-tetrahydro-l//-ben2o[c]azepin-7-yloxy)nicotinamide 
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Example 565 



6-(2-Hexyl-2,3,4,5-tetrahydro-]//-benzo[c]azepin-7-yloxy)nicotinarnide 




Mix 6-(2,3,4,5-tetrahydro-7//-ben2o[c]azepin-7' 



y]oxy)nicoiinamide fExample 447, Part E, 0.300 g, 1.06 inmol), K2CO3 (0.366 



g, 2.65 



mmol), and 1-bromohexane (0,192 g, 1.16 mmol) in DMF (5.3 niL). Heat at 70 °C 
overnight, then increase the temperature to 100 °C for additional two hours. Cool the 
reaction mixture to room temperature and add ethyl acetate (150 mL). Wash wjith 1 .0 N 
NaOH (1 X 50 niL), brine (1 X 50 mL), dry the organic layer over Na2S045 filter and 
concentrate. Purify by flash chromatography eluting with 7% to 1 5% (2.0 M NH3 in 
methanol) in ethyl acetate to give the title compound : MS ES"" 368.2 (M+H)"^, HRMS 
calcd for C22H30N3O2 368.2338 (M+H)"", found 368.2334, time 0.53 min; HPL€ [YMC- 
Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% jrFA/water 
at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% over 1 8 min], tR = 1 1 .6 min, 97.8% purity. 



Example 566 



6-[2-(2-Morpholin-4-ylethyl)-2.3,4,5-tetrahydro-]/f-benzo[c]azepin-7- 

I 

yloxyjnicotinamide 




Mix 6-(2,3,4,5-tetrahydro-7//-benzo[c]azepin-7-yloxy)nicotinamide (Example 
447, Part E, 0.300 g, 1 .06 mmol), K0CO3 (0.366 g, 2.65 mmol). and 4-(2- 
ch]oroethy])morpholine hydrochloride (0.217 g, 1.16 mmol) in DMF (5.3 mL). 
90 °C overnight. Cool the reaction mixture to room temperature and add ethyl 



Heat at 
acetate 
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(150 mL). Wash with 1 ,0 N NaOH (1 X 50 mL), brine (1 X 50 niL), dry .the organic layer 
over Na2S04, filter and concentrate. Purify by flash chromatography eluting with 1 0% to 
20% (2.0 M NH3 in methanol) in acetone to give the title compound : MS ES"*" 397.2 
(M+H)"", HRMS calcd for C22H29N4O3 397,2240 (M+H)^ found 397.2223, time 0.48 min; 
HPLC [^TvlC-Pro pack C-1 8 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 
0.05% TFA/v^ater at 1.0 mL/min, 10-20% over 5 min, 20-95% over 18 min], tR = 5.6 min, 
99.0% purity. 

Example 567 

6-[2-(3-Morpholin-4-ylpropyl)-2,3,4,5-tetrahydro-li/-ben2orc]azepin-7- 

yloxy]nicotinamide 




Mix 6-(2,3,4,5-tetrahydro-77/-benzo[r]a2epin-7-yloxy)nicotinamide (Example 
447, Part E, 0.300 g, 1,06 mmol), K2CO3 (0.366 g, 2.65 mmol), and 4-(3- 
chloropropyl)morpholine (0.191 g, 1.16 mmol) in DMF (5.3 mL). Heat at 90 ""C 
overnight. Cool the reaction mixture to room temperature and add ethyl acetate (150 
mL). Wash with 1 .0 N NaOH (1 X 50 mL), brine (1 X Si) mL), dry the organic layer over 
>3a2S04, filter and concentrate. Purify by flash chromatography eluting with 10% (2.0 M 
NH3 in metlianol) in acetone to give the title compound : MS ES"" 4 11. 2 (M+H)^ HRMS 
calcd for C23H31M4O3 41 1.2396 (M+H)^ found 41 1.2389, time 0.48 min; HPLC [YMC- 
Pro pack C-1 8 (1 50 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/water 
at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% over 1 8 min], tR = 5.7 min, 100% purity. 

Example 568 

6-(2-Heptyl-2,3,4,5-tetrahydro-l//-ben2o[c]azepin-7-yloxy)nicotinamide 
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Mix 6-(2,3,4,5-tetrahydro-77/-benzo[c]a2epin-7-yloxy)nicotinamide (Ex'ample 
447, Part E, 0.300 g, 1.06 mmol), K2CO3 (0.366 g, 2.65 mniol), and 1 -bromohe^)tane 
(0.199 g, 1 .1 1 mmol) in DMF (5.3 mL). Heat at 50 ""C overnight, then increase 'the 
temperature to 80 °C for 3.5 hours. Cool the reaction mixture to room temperature and 
add ethyl acetate (1 00 mL). Wash with water (1 X 30 mL), brine (1 X 30 mL), dry the 
organic layer over Na^SO^, filter and concemrate. Purify by flash clirumatography 
eluling with 6% to 15% (2.0 M NH3 in methanol) in ethyl acetate to give the title 
compound : MS ES^ 382.2 (M+H)", HRMS calcd for C2.^H32N302 382.2495 (Mi»-H)"', 
found 382.2489, time 0.46 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-js 
microm), 0.05% TFA/acetonitrile in 0.05% TFA/water at 1.0 mL/min, 10-20% over 5 
min, 20-95% over 18 min], tR = 12.6 min, 98.6% purity. ; 



Example 569 



6-[2-(3-CyclohexylpropyI)-2,3,4,5-tetrahydro-l//-benzo[c]azepin-7-yloxy]nicotinamide 




Mix 6-(2,3,4,5-ieirahydro-7//-benzo[c]a2epin-7-y]oxy)nicotinamide (Example 
447, Pan E, 0.300 g, 1 ,06 mmol), K2CO3 (0.366 g, 2.65 mmol), and (3- i 
chloropropyl)cyclohexane (0. 1 79 g, 1 .1 1 mmol) in DMF (5.3 mL). Heat at 50 ^jC 
oveniight, then increase the temperature to 80 °C for 3,5 hours. Cool the reactiJn mixture 
10 room temperature and add ethyl acetate (100 mL). Wash with water (1 X 30 mL). 
brine (1 X 30 mL). dr>' the organic layer over Na2S04, filter and concemrate. Purify by 
flash c]-uomatography ehiting with 6% to 15% (2.0 M NH3 in methanol) in ethyl acetate 
to give the title compound : MS ES** 408,3 (M+H)^. HRMS calcd for C25H34N3O2 
408.2651 ^M+H)^ found 408.2652, time 0.46 min; HPLC [YMC-Pro pack C-1^ (150 x 



BNSOCXID <WO__20O4026305A1_IA> 



wo 2004/026305 



PCT/US2003/026300 



369 

4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/water at 1.0 mL/min, 10- 
20% over 5 min, 20-95% over 1 8 min], tR = 13.3 min, 100% purity. 

Example 570 

6-[2-(3 ,3-Dimethylbutyl)-2,3 ,4,5-tetrahydro- 1 //-benzo[c]azepin-7-yloxy]nicotinamide 




Mix 6-(23,4,5-tetrahYdro-7//-benzorc]a7epliv7-y]oxy)niconnamide (Exar^iple 
447, Pari E, 0.300 g, 1 .06 mmol), K2CO3 (0.366 g, 2.65 mmol), and l-bromo-3,3- 
dimethylbuiane (0.1 83 g, 1.1 1 mmol) in DMF (5.3 mL). Heat at 70 ""C overnight. Cool . 
the reaction mixture to room temperature and add ethyl acetate (100 mL). Wash with 
water (1X30 mL) and brine (1X30 mL). Dr>' the organic layer over ■Na2S04j filter and 
concentrate. Purify by flash chromatography eluting with 6% to 15% (2,0 M NH3 in 
methanol) in ethyl acetate to give the title compound : MS ES"*" 368.2 (MH-H)*, HRMS 
calcd for C22H30N3O2 368.2338 (M+H)*, found 368.2321, time 0.53 min; HPLC [YMC- 
Pro pack C- 1 8 (1 50 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0,05% TFA/water 
at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% over 1 8 min], tR = 11 .1 min, 96,8% purity. 

Example 571 

6-[2-(2-Ethylbutyl)-2,3,4,5-tetrahydro-l//-ben2o[c]azepin-7-yloxy]nicotinamide 




Mix 6-(2,3,4,5-tetrahydro-7//-benzo[c]azepin-7-yloxy)nicotinamide (Example 
447, Part E, 0.300 g, 1 .06 mmol), K2CO3 (0.366 g, 2.65 mmol), and 3- 
bromoniethylpentane (0.183 g, 1.1 ] mnio]) in DMF (5.3 mL). Heat at 70 overnight. 
Cool the reaction mixture to room temperature and add ethyl acetate (100 mL). Wash 
with water (] X 30 mL) and brine (1 X 30 mL). Dry the organic layer over Na2S04, filter 
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and concentrate. Purify by flash cliromatography eluting with 6% to 15% (2.0 M NH3 in 
methanol) in ethyl acetate to give the title compound : MS ES*" 368,2 (M+Hf , HRMS 
calcd for C22H30N3O2 368.2338 (M-fH)"". found 368.2324, time 0.55 niin; HPLC [YMC- 
Pro pack C-l 8 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TF A/water 
at 1.0 niL/min, 10-20% over 5 min, 20-95% over IS min], tR 10.9 min, 100% purity. 

Example 572 

6-[2-(2-/er/-Butoxyethyl)-2,3.4,5-tetrahydro-l//-ben2o[c]azepin-7-yIoxy]nicotin^mide 

i 




Part A: 2-/er/-Butoxyethyl methanesulfonate 




At 0 °C add triethylamine (35.4 mL, 254 mmol) to a stirring solution of Irterh 
butoxyethanol (10.0 g, 84.6 mmol) and methanesulfonic chloride (13.1 mL, 169 mmol) in 
dichloromethane (1 69 mL). Allow the reaction mixture to warm to room tenjptraturc 
over night. Dilute the reaction mixture with dichloromethane (200 mL) and was i it with 
water (1 X 1 00 mL), 1 .0 N HCl (1 X 1 00 mL) and 1 .0 N NaOH (1 X 1 00 mL). Dry the 
organic layer over MgSOij, filter and concentrate to give the title compound: *H NMR 
(CtiClrdo) 4.33 (t, 2H), 3.62 (i, 2H), 3.06 (s, 3H), 1.21 (s, 9H): GC/MS, tR 13.7 min, % 
of total 92.9%. j 



Part B: 6-[2-(2-/e77-Butoxyethy])-2,3,4,5-tetrahydro-l//-ben2o[c]a2epin-7- 
yloxyjnicotinamide 
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Mix 6-(2,3,4,5-tetrahydro-77/-benzo[c]a2epin-7-yloxy)nicotinamide (Example 
447, Part E, 0.300 g, 1.06 mmol);K2C03 (0.366 g, 2.65 mmol), and 2-/€r/-butoxyethyl 
methanesulfonate (0,21 8 g J ,1 1 minol) in DMF (5.3 mL). Heat at 70 ""C overnight. Cool 
the reaction mixture to room temperature and add ethyl acetate (100 mL). Wash with 
water (1 X 30 mL) and brine (1 X 30 mL). Dry the organic layer over NaaSOA, filter and 
concentrate. Purify by flash chromatography eluting with 6% to 15% (2.0 M NH3 in 
methanol) in ethyl acetate to give the title compound : MS ES"^ 384.2 (M+H)"^, HRMS 
calcd for C22H30N3O3 384.2287 (M+H)^, found 384.2276, lime 0.55 min; HPLC [YMC- 
Pro pack C-l 8 (1 50 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/water 
at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 1 8 min], tR = 1 0.5 min, 97.7% purity. 

Example 573 

6-[2-(4,4,4-Trifluorobutyl)-2,3,4,5-tetrahydrO'l//'benzo[c]a2epin-7-yloxy]nicoiinamide 




Mix 6-(2,3,4,5"tetrahydro-7i/-ben2o[c]a2epin-7-yloxy)nicotinamide (Example 
447, Part E, 0.350 g, 1 .24 mmol), K2CO3 (0.427 g, 3.09 mmol), and 4-bromo- 1,1,1- 
trifluorobutane (0.248 g, 1 .30 mmol) in DMF (6.2 mL). Heat at 95 ""C for 5.5 hours, then 
at 50 °C ovemight. Cool the reaction mixture to room temperature and add ethyl acetate 
(100 mL). Wash with water (I X 30 mL) and brine (1 X 30 mL). Dry the organic layer 
over Na2S04, filter and concentrate. Purify by flash cliromatography eluting with 6% to 
20% (2.0 M "NHs in methanol) in ethyl acetate to give the title compound : MS ES*^ 394.2 
(M+H)", HRMS calcd for C20H23N3O2F3 394.1742 (M+H)\ found 394.1733, time 0.53 
min; HPLC [YMC-Pro pack C-l 8 (150 x 4,6 mm, S-5 microm), 0.05% TFA/acetonitrile 
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in 0.05% TF A/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 18 min], tR =10.1 
min, 100% purity. 



Example 574 

6-(2-Butyl-2,3,4,5-tetrahydro-li/-ben2o[c]azepin-7-yloxy)nicotinamide 




Mix 6-(2,3,4,5'ietrabydro-7//-benzo[c]a2epin-7-yloxy)nicotinaTnide (Example 
447, Pan E, 0.350 g, 1.24 mmol), K2CO3 (0.427 g, 3.09 mmoi), and 1 -bromobutane 
(0.1 78 g, 1 .30 mmol) in DMF (6.2 mL). Heat at 95 °C for 5.5 hours, then at 50 jc 
overnight. Cool the reaction mixture to room temperature and add ethyl acetate j( 100 . 
mL). Wash with water (1 X 30 mL) and brine (1 X 30 mL). Dry the organic layer over . 
NasSO^, filter and concentrate. Purify by flash chromatography eluting with 6vl to 20% 
(2.0 M NH3 in methanol) in ethyl acetate to give the title compound : MS ES* 340.2 
(M+H)^, HRMS calcd for C20H26N3O2 340.2025 (M+H)*", found 340.2019, time|o.53 min; 
HPLC [YMC-Pro pack C-1 8 (1 50 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 

i 

0.05% TF A/water at 1 .0 mL/min. 1 0-20% over 5 min, 20-95% over 1 8 min], Xr = 9.6 min, 
98.3% purity. 

]nlermedi:-tcs for Examples 575-578 
Intermediate 1 A 



... -CO-.. 



6-Methoxy-l,2,3,4-ietrahydro-isoquino]ine 

Combine 2-(3-methoxyphenoI)ethylamine f 1 0.0 g, 66.1 3 mmol), 88% Fonnic 
acid, and parafoj-maldehyde (2.05 g, 68.25 mmol) at 0 ^C. Stir at room temperature for 24 
hours and concentrate under reduced pressure. Add acetyl chloride (5 mL) in IVljeOH (80 
mL) at room temperature and stir for 1 0 minutes. After concentration, triturate the 
reaction mixture with ethyl acetate, cool 10 room temperature, and filter to afford 8.76g, 
53.7 mmol (81% yield) of the title compound as a white solid: NMR (500 MHz, 
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CD3OD); 3.05-13.15 (2H,m), 3.45-3.55 (2H,m), 3.70 (3H, s), 4.30 (2H, s), 4.S-5.0 (IH, 



Combine 6-methoxy-l,2,3,4-tetrahydro-isoquino]ine (5.0 g, 20.5 mmol) and 48% 
aq HBr (20 inL) at room temperature. Heat the reaction at reflux for 24 hours, cool the 
reaction to room temperature, and concentrate under reduced pressure. Triturate with 
ethyl acetate and filter to afford 5.5 g, 20.5 mmol (99% yield) of the title compound as a 
tan solid: NMR (500 MHz, DMSO-4); 2.8-2.9 (2H, m), 3.3-3.4 (2H, m), 4.1 (2H,s), 
6.5-6.7 (2H, ni), 6.9-7.1(lH, m), 8.8-9.0 (2H, br s), 9.4-9.5 (IH, s). 

Intennediate 3A 

6-Hydroxy-3,4-dihydro-l//-isoquinoline-2-carboxylic acid /err-butyl ester 

O 



Combine 6-hydroxy-l ,2,3,4-tetrahydroisoquinoline (5,5 g, 23.9 mmol), THF (]00 
mL), Et^N (8.3 mL, 59.8 mmol), and BOC-anhydride (8.3 g, 28.7 mmol). Stir at room 
temperature for 72 hours under nitrogen, concentrate under reduced pressure and then 
flash chromatograph using 1:1 hexanes:ethyl acetate eluent to afford 3.51 g, 14.1 mmol 
(59% yield) of the title compound: NMR (500 MHz, CDCI3); 1 .5 (9H, br s), 2.7-2.8 
(2H, m), 3.5-3.6 (2H, m), 4.4(2H, s), 6.5-6.8 (2H, m), 6.9-7.0 (IH, m); MS miz 1 50 
(M+I-CO2/-BU). 



br s), 6.8-6.9 (2H, m), 7.1-7.2 (IH, m); MS mtz 163 (M+). 



Intermediate 2A 



6-Hydroxy-l,2,3,4-tetrahydro-isoquinoIine NF7-A 00344-1 83 
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Intermediate 4A 



6-(4-Cyano-phenoxy)-3,4-dihydro-li/MSoquiiioline-2-carboxylic acid /err-butyl ester 

O 

X 



4-ca 




Combine in a round bottom flask equipped with a Dean Stark trap 6-hydi^oxy-3,4- 

I 

dihydro-l//-isoquinoline-2-carboxylic acid /m-buty] ester (1 .59 g, 6.36 mmol), [toluene, 



dimethylacetamide (10 mL and 30 mL respectively), K2CO3 (1.25 g, 9.04 mmol)^ and 4- 
fluorobenzonitrile (0.72 g, 6.04 mmol). Reflux the reaction under a nitrogen atmosphere 
for 4 hours then cool to room temperature. Add water to the reaction mixture and extract 
the product from the water layer using ethyl acetate. The product, a white solid, ! 
precipitates out from the ethyl acetate to afford 1 .93 g, 5.5 mmol (87% yield) of the title 
compound: 'H NMR (500 MHz, CDCI3); 1 .5 (9H, s), 2.75-2.85 (2H, m), 3.6-3.7j (2H,m), 
4.5 (2H, s), 6.8-6.9 (2H, m), 6.9-7.0 (2H, m), 7.1-7.2 (IH, m), 7.5-7.6 (2H, m); MS m/z 
249 (M-CO2/-BU). 

Intermediate 5A 




6-(4-Carbamoyl-phenoxy)-3,4-dihydro-17/-isoquinoline-2-carboxylic acid /er/-butyl ester 
NF7-A00344-181 

Combine 6-(4-cyano-phenoxy)-3.4-dihydro-l//-isoquinoline-2-carboxyliG acid 

i 

/er/-butyl ester (1 .93 g, 5.51 mmol), /-butyl alcohol (50 mL), and KOH (1.56 g, 27.6 
mmol). Slir for 72 hours at room temperature, concentrate under reduced pressure then 
add ethyl acetate. Wash the ethyl acetate solution with a brine solution and dry the 

organic layer over >3a2S04 After concenlraiing the organic layer under reduced pressure, 

i 

the reaction affords 1 .93 2.50 iwrno] (95% yield) of the title compound as a white solid: 
'H NMR (500 MHz, CDCb); 1 .5 (9H, s), 2.75-2.85 (2H, m), 3.6-3.7 (2H,m), 4.5!(2H, s), 
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6.8-6.9 (2H, m), 6.9-7.0 (2H, m), 7.1-7.2 (IH, m), 7.7-7.9 (2H, m); TLC Rf=0.5 by 2:1 
hexanes:ethyl acetate eluent. 

Intermediate 6A 
4-(l,2,3,4-Tetrahydro-isoquinolin'6-yloxy)-benzamide 

Combine 6-M-carbamoyl-phen6xy)-3,4-dihydro-li/-isoquinoline-2-carboxylic 
acid /cr/-butyl esicr (4.0 g, 10.83 mmol), CH2CI2 (100 mL). and TFA (25 mL>at room 
temperature. Slir for 24 hours, followed by the addition of 1 .0 M K2CO3 (aq), and extract, 
the product out of the aqueous layer with severial washings of ethyl acetate/THF. 
Concentrate the organic phase under reduced pressure and add to 2, 1 0 g SOX Columns 
pre-treated with 5% AcOH/MeOH. After several washings of the SCX Columns with 
MeOH, eluie with 1 .0 N NHs-MeOH solution to afford 2.08 g, 7.7 mmol (71% yield) of 
the title compound as a white foam: 'H NMR (500 MHz, DMSO-^/o); 2.9-3.1 (2H, m), 
3.10-3.25 (]H, m), 3.3-3.5 (2H, m), 4.1-4.3 (2H, m), 7.0-7.2 (3H, m), 7.2-7.4 (IH, m), 
7.4-7.6 (IH, m), 8.0-8.1 (IH, m), 8.2-8.4 (IH, m), 8.5-8.65 (IH, m), 9.2-9.4 (2H, m); MS 
/h/2 269 (M+1). 

Example 575 

4-(2-PentyM,2,3,4-ieirahydro-isoquinolin-6-yloxy)-ben2amide 

Combine 4-(],2,3,4-tetrahydro-isoquinolin-6-yloxy)-benzamide (80.0 mg, 0.30 
mmol), DMF (A mL), Et^N (0.2 mL, 1.32 mmol), and pentylbromide (0.1 mL, 0.66 
mmol) in a 7 mL vial. Place the vial on a shaker at 70 °C for 72 hours and then add ethyl 
acetate to the reaction vial. Wash with water and several times with 10% LiCl (aq), and 
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dry over Na2S0i|. Concentrate the organic mixture and flash chromatograph using 2% 1.0 
N NH3 in MeOH, 20% THF, 78% CHjCh to afford 78.0 mg (77% yield) of the title 
compound: 'H NMR (500 MHz, CDCls); 0.9-1 .0 (3H, m), 1 .3-1 .4 (4H, m), 1 .5-!l .7 (2H, 
m), 2.4-2.6 (2H, m), 2.7-2.8 (2H, m). 2.8-3.0 (2H. m), 3.5-3.6 (2H, m), 6.8-6.8 (2H, m), 
6.9-7.1 (3H, m), 7.7-7.9 (2H,m); MS m/z 339 (M+1). : 



Example 576 

4-[2-(3-Meihyl-butyl)-l,2,3,4-tetrahydro-isoquino]in-6-y]oxy]-benzamide 



Using a method similar to Example 575, using isoamylbromide (OA mL,' 0.66 
mmol) gives 63.0 mg (62% yield) of the title compound: NMR (500 MHz, GDCI3); 
0.9-1 .0 (6H, m), 1 .4-1.8 (3H, m), 2.5-2.6 (2H, m), 2.7-2.8 (2H, m), 2.9-3.0 (2H,|n)), 3.6- 
3.S (2H, m), 6.8-7.1 (5H, m), 7.7-7.9 (2H,m); MS m/z 339 (M+1). ' 



Example 577 



4-(2-Benzy]-],2,3,4-tetrahydro-isoquinolin-6-yloxy)-ben7-amide 



Using a method similar to Example 575, using benzylbromide (0.1 mL, 0.66 
mmol) gives 81.0 mg (75% yield) of the title compound: 'H NMR (500 MHz, GDCI3); 
2.6-2.S (2H, m), 2.8-3.0 (2H, m), 3.5-3.7 (4H, m), 5.6-6.1 (2H, br s), 6.7-6.8 (2H, m), 6.8- 
7.0 (3H, m), 7.2-7.4 (5H, m), 7.7-7.9 (2H,m); MS m/z 359 (M+1 ). , 



Example 578 
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4-(5-Phenelliyl-],2,3,4-tetrahydro-isoquinolin-6-yloxy)-beTizan"iide 




Using a method siinilar to Example 575, using intemiediate 1 A, and 
phenelhylbroniide (0.1 mL, 0.66 mmol) gives 81 .9 mg (73% yield) of the title compound: 
miR (500 MHz, CDCU); 2.7-3.0 (7H, m), 3.6-3.8 (3H, m), 5.8-6.2 (2H, br s), 6.8-7.1 
(5H, m), 7.2-7.4 (5H, m), 7.7-7.9 (2H, m); MS mfz 373 (M+I). 

Intermediate 7A 

6-(5-Carbamoy1-pyridin-2-yloxy)-3,4-dihydro-l//-isoquinoline-2-carboxylic acid tert- . 
butyl ester 




Combine in a round bottom flask equipped with a Dean Stark trap 6-hydroxy-3,4- 
dihydro-]i/-isoquinoline-2-carboxyIic acid rm-butyl ester (5.42 g, 21.74 mmol), toluene, 
dimethylnretamide (30 mL and 90 mL respectively), K2CO3 (4.51 g, 32.61 mmol), and 6- 
chloronicatinamide (3.40 g, 21 .74 mmol). Reflux the reaction under a nitrogen 
atmosphere for 4 hours then cool to room temperature. Add water to the reaction mixture 
and extract the product from the water layer using ethyl acetate. The product, a white 
solid, precipitates out from the ethyl acetate to afford 5.8 g, 15.7 mmol (72% yield) of the 
title compound: NMR (500 MHz, DMSO-Jc); 1.4 (9H, s), 2.7-2.9 (2H, m), 3.5-3.6 
(2H, m), 4.4-4.6 (2H, m), 6.9-7.0 (2H, m), 7.0-7.1 (lH,m), 7.2-7.3 (IH, m), 7.5 (IH, s). 
8.1 (IH. s), 8.2-8.3 (IH, m), 8.6 (IH, m). 

Intermediate 8A 
6-(l,2,3,4-Tetrahydro-isoquinolin-6-yloxy)-nicotinamide 
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1^ 11 XT 

Combine 6-(5-carbamoyl-pyridin-2-yloxy)-3,4-dihydro-l^-isoquinoline!"2- 
carboxylic acid irer/-butyl ester (4.0 g, 10.83 mmol), CH2CI2 (100 mL), and TFX (25 mL). 
Stir at room temperature for 12 hours and add 1.0 M K2CO3 and CHCI3 to the reaction. 



Separate the organic layer, wash with brine, and dr}' over Na2S04. Concentrate under 
reduced pressure and add mixture to 2, 10 g SCX columns, wash with MeOH, and elute 
with 1 .0 N NH? in MeOH. Concentrate to afford 2.91 g, 1 0,8 mmol (71% yield) of the 
title compound as u u hiie foam: NMR (500 MHz, DMSO-Jr.): 2.9-3.1 (2H, m), 3.2- 



3.5 (2H, m), 4.2-4.4 (2H, m), 6.9-7.2 (3H, m), 12^1 A (IH, m), 7.4-7.6 (IH, m), 
(IH, m). 8.2-8.4 (IH, m), 8.5-8.7 (IH, m), 8.2-9.4 (2H, m); MS m/z269 (M+1). 

Example 579 

6-(2-PheneihyM,2,3.4-ietrahydro-isoquinolin-6-yloxy)-nicotinamide 



7.9-8.1 




Combine 6-(K2,3,4-tetrahydro-isoquinolin-6-yloxy)-nicotinamide (46.9jmg. 0.17. 
mmol), DMF (3 mL). Et3N (0.1 mL, 0.77 mmol), and phenethylbromide (52 uL' 0.38 
mmol) in a 7 mL vial. Place the reaction vial on a shaker at 70 °C for 72 hours,jand ilien 
add water and ethyl acetate. Wash the ethyl acetate layer several times with water, 10% 
LiCl, and dry over Na2S0.4. Concentrate organic mixture and flash chromatograph using 
30% THF, 4% l.ON NH3 in MeOH, 76% CH2CI2 10 afford 23.2 mg, (37% yield) of the 
title compound: MS m/z 374(M+]). 



By the method of example 579 the following compounds were prepared and isolated as 
the free base: i 

o I 

-NH. i 
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No/. 


X' 


Name of the Final 
Conipoxind 


Data 






tetrahydro-isoquinoline-6- 
y] oxy)-ni cotinami de 


^/I^jcc Ct^^ft-Timi linn Cnravl* 

m/z=360 (M+l ); 'H NMR (500 . 
MHz,(CDCl3) 

2.7- 3.0 (4H, m), 3.6-3.8 (4H, m), 

6.8- 7.] (3H, m), 7.2-7.5 (4H, m), 
8.1-8.2 (IH, m), 8.5-8.7 (IH.s) 


5S1 


Pentyl 


6-(2'-PentY]-L2,3,4- 

tetrahydro-isoquinoIin-6. 

yloxy)-nicotinamide 


Mass spectrum fion sprayV- 
m,'z=340 (M+l); 'H NMR (500 
MHz,(CDCl.-,) 

ACTA ftXl rrt^ 101/1 //lU 

U.c-J.U (Jri, TTl), l.Z-m (4x1, in), 

3.5- 1.7 (2H, m), 2.4-2.6 (2H, m), 
2.7-2.8 (2H, m), 2.8-3.0 (2H, m), 

3.6- 3.7 (2H,m). 5.8-6.3 (IH, bi 

aj, 0.0-/,J (Htl^TTiJ^ OA'O,/. 

m), 8.5-8.7 (lH,s) 


582 


2-\H- 
lndol-3- 

yl- ethyl 


6-[2-(2-lH«Indol-3-yl- 
eihyl)-l ,2,3,4-tetrahydro- 
i soq u in ol -6-y 1 ox y ] - 
nicotinamide 


Mass spectrum (ion spray): 
in/z=413(M+l); 


583 


2-0- 
Chioro- 


6-[2-(3"Chloro-ben2yl> 
1,2,3,4-tetrahydro- 

nicotinamide • 


Mass spectrum (ion spray): 
m/z=394(M+I) 


584 


2.(2- 

Carbamoy 
1-eihyl) 


6-[2-(2-Carbamoyl-ethyl> 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 
m/z=341 (M+l); 


585 


2-(2- 


6-[2-(2-Pheny]su]fany)- 


Mass spectrum (ion spray): 
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Phenylsulf 
anyl- 


ethyl)- 1 ,2,3 ,4-tetrahydro. 

isoquinolin-6-yIoxy]- 

ninotinsmiHp 

liJ wwiiJiuJJ iJUW 


m/z=406 
(M+1); . 




586 


2-(3- 
Methyl- 
butyl) 


6-[2-(3-Methyl.butyl)- . 
1,2,3,4-ietrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray 
m/z=340 (M+1); 


>: 

1 

i . 

i 


587 


2-(4- 
Trifluoro 
methyl- 
enzyl) 


6-[2-(4-Trifluoromethyl- 
benzyl )- 1,2,3,4- te trahy dro- 
isoquino]in-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray 
ni/z=428 (M+1); 


): 


588 


2-(3- 

Chloro- 

benzyl) 


6-[2-(3-Ch]oro-benzyl)- 

1,2,3,4-tetrahydro- 

isoquinolin-6-yloxy]- 

tii cntifiamidp 


Mass spectrum (ion spra> 
m/z=394(M+l); 

1 

1 


): 


589 


2-(3- 

Phenyl- 

allyl) 


6-[2^(3-Pheny]-allyl). 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spraj^): 

m/2=386 (M+1); j 

1 

! 

1 

1 

1 ■ 




Chloro- 
ben2o[b]th 
iophen-3- 
vlmethvl 


o-[z-i j-t. njoro- 
benzo[b]thiophen-3- 
ylmethyM ,2,3,4- 
tetrahydro-isoquinolin-6- 
vloxvVnicotinamide 


Mass spectrum (ion spraj^): 

in/z=45CfM+l) 1 

1 

1 

! 

i 
1 


591 


2- 

Cycloprop 
yhiiethy] 


6-(2-Cyclopropy]methy]- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy)- 
nicotinamide 


Mass spectrum (ion spray): 

1 

m/2=324 (M+1): | 

i 

i 

1 

{ 


592 


2-(3,5- 
trifluorom 


6-[2-(3,5-Bis- 

trifluoroniethyl-benzyO- 

1,2,3,4-tetrahydTo- 


Mass spectrum (ion spray): 
m/z=496(M+l); j 

1 
1 
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ethyl- 


isoquinolin-6-yloxy]- 






benzyl) 


nicotinamide 




593 


2-(3- 


6- [ 2 -(B rom o-benzyl)- 


Mass spectrum (ion spray): 




Bromo- 


l,2,3,4^tetrahydro- 


m/z=438 (M); 




benzyl) 


isoquinoHn-6-yloxy]- 
nicoiiiJarniuc 




594 


2-(4- 


6-[2-(4-MelhyI-ben2yl)- 


Mass spectrum (ion spray): 




Methyl- 


l,2,3,44etrahydro- 


m/z=374 (M+1); 




benzyl) 


isoquinolin-6-yloxy]- 
iijcotinamide 




595 


2-(2- 


6-[2-(2-F]uoro-beiizyl). 


Mass spectrum (ion spray): 




Fluoro- 


1,2,3,4-tetrahydro- 


m/z=378 (M+1); 




benzyl) 


isoquino]iji-6-y]oxy]- 
nicolinaniide 




596 


2.(3- 


6-[2-(3 ethoxy-benzyl)- 


Mass spectrum (ion spray): 




Methoxy- 


1,2,3,4-tetrahydro- 


m/z=390 




benzyl) 


isoquinolin-6-yloxy]- 
nicotinamide 


(M+1): 


597 


2'(W- 


6-[2'-( 1 //-Benzoimidazol-2- 


Mass spectrum (ion spray): 




Benzoimi 


yl methyl VI, 2,3,4- 


m/z=400(M+l): 




da2ol-2- 


tetrahydro-is* »qiiinolin-6- 






ylmethyl) 


yloxy]-nicotinamide 






2-(5- 


o-[/-p-Cnloro-tn)opnen-2- 


Mass spectrum (ion spray): 




Chloro- 


ylmethyl)-!, 2,3,4- 


m/z=400 




thiophen- 


tetrahydro-isoquinoJin-6- 


(M+J); 




2- 


yloxyj-nicotinamide 






yjmeiijyi ) 






599 


2-(2,6- 


6-[2-(2,6-Dichloro-ben2yI)- 


Mass spectrum (ion spray): 




Dichloro- 


] J,3,4-tetrahydro- 


m/z=428 (M): 




benzyl) 


isoquiT)o]in-6-y)oxy]- 
nicotinamide 
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2-(3- 

Fluoro- 

benzyl) 


6-I2-(3-Fluoro-beiizyl)- 

1,2,354-tetTahydTO- 

isoquinolin-6-yloxy]- 


Mass spectrum (ion spray] 

m/2=-378 . 

(M+1); 


: 


601 


2«[2.(4. . 
Methoxy- 
phenyl)- 
cinyij 


6-{2-[2-(4.Meihoxy. 
phenyl)-ethyl]-l,2,3,4- 
tetrahydro-isoquinolin-6- 
yiuxy / '-Jijcuunaiiiiuc 


Mass spectrum (ion spray] 

m/2=404 

(M+l); 


: 


602 


3- 

Propionic 
acid 


3-[6-(5-Carbamoy]- 
Pi'T]din-2-y]oxy)-3.4- 
dihydro-]//-isoquino]in- 
2 yl] -propionic acid 


Mass spectrum (ion spray^ 

7r./z=342 

(M+l); 


: 

• 


603 


2-(3- 

Piperidin- 
i -yj- 
propyl) 


6-[2-(3-Piperidin-l-yl- 
propyl)-] ,2,3, 4-tetrahydro- 
iSoquinoiin-D-yjoxyj- 
nicotinamide 


Mass spectrum (ion spray] 

ni/z=395 

(M+l); 

• 


I: 


604 


2-Peni-4- 
yny) 


6-(2-Pem-4-ynyl-l, 2,3,4- 
tetrahydro-isoquinolin-6- 
yloxy)-njcotinaniide 


Mass spectrum (ion spray): 

m/2=336 .1 
(M+l); ! 


605 

1 


2-(2- 

Piperidin- 
1-yl-ethy]) 


6-[2-(2-Piperidin-l-yJ- 
ethyl)-] ,2,3.4-tetral)ydro- 
isoquino]in-6-yloxy]- 

lUL-UlUJoIllJUC 


Mass spectrum (ion spray 

m/2=381 

(M+l); 

■ 


: 


606 


2-(2- 

Diisoprop 
yl amino- 
emyi j 


6-[2-(2-Diisopropylamino- 
ethyl)-] ,2,3,4-tetraliydro- 
isoquino]in-6-yloxy]- 
nicounanjiGc 


Mass spectrum (ion spray] 

m/z=397 

(M+l): 




607 


2-(3,3,4.4- 
Tetrafluor 
o-butyl) 


6-[2'(3,3,4,4-Tetrafluoro- 
butyl)-] ,2,3,4-tetraliydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray] 

m/2=398 

(M+l); 


): 

1 
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608 


2- 


6-(2-Cyc]obutyInietnyJ- 


Mass spectrum (ion spray): 




Cyclobuty 


1,2,3,4-tetrahydro- 


m/z=338 




Imelhyl 


]Soquinolin-6-yloxy)- 


(M+1); 






nicotinEniide 




609 


2-(3,3- 


6-[2-(3,3-DimelhyI'butyl)- 


Mass spectrum (ion spray): 




Dimethyl- 


1,2,3,4-tetrahydro- 


m/2=354 




butyl) 


isoquinolm-6-y]oxyj- 


(M+1); 






nicotinamide 




610 


2-(3,4,4- 


6-[2-(3,4,4-Tnfluoro-but-3- 


Mass spectrum (ion spray): 




Trifliioro- 


enyl)-l ,2,3,4- tetrahydro- 


m/z=378 




but-3- 


isoquinolin-6-yloxy]- 


(M+1); 




enyl) 


nicotinamide 




611 




6- [2 -{2 -Methoxy-benzyl)' 


Mass spectrum (ion spray): 




Methoxy- 


1,2,3,4- 


m/z=390 




benzyl) 


tetrahydroisoquinolin-6- 


(M+1); 






y J ox yj -n J cox iijam i ac 




612 


2-Pyridin- 


6-(2-Pyridin"3-ylmethyl- 


Mass spectrum (ion spray): 




3- 


],2,3,4-tetrahydro- 


m/z=361 




ylmethyl 


isoquinolin-6-yloxy)- 


(M+1): 






nicotinamide 


1 



Intermediate 9A 
[2-(3-Methoxy-phenyl)-ethyl]-carbamic acid methyl ester 




Combine 2-(3-methox>'pheny])ethylamine (9.6 mL, 66.1 mmol), THF (300 mL), 
E13N (1 1 .0 mL, 78.9 mmol), and methyl chloroformate (26.0 mL, 339 mmol) at 0 ""C 
under nitrogen atmosphere. Stir at room temperature for 18 hours, add the mixture into 
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water, wash with brine, and dry the organic layer over Na2S04 followed by concentrating 
under reduced pressure. Flash chromatogiaph using 2:1 hexanes:ethyl acetate to afford 
13.6 g, 65.0 mmol (98% yield) of the title compound: *H NMR (500 MHz, Coth); 2.8 
(2H, t, J= 6.7, 7.0 Hz), 3.410.46 (2H, m), 3.7 (3H, s), 3.8 (3H, s), 4.6-4.8 (IH.br s), 6.7- 
6.8 (3H, m), 7.2-7.3 (IH, m); MS miz 210 (M+1), 



btermediate lOA 
8-Methoxy-3,4-dihydro-2i/-isoquinolin-l-one 




Combine polyphosphoric acid f30 g) at 180 °C and [2-(3-methoxy-pheny])-ethyl]- 
carbaniic acid methyl ester (3.0 g, 14.33 mmol). Stir for 15 minutes then add to a beaker 
of ice. Extract the product from the water using CH2CI2 and CHCI3. Dry the organic 
layer over Na2S04 and then concentrate under reduced pressure. Flash chromatograph 
using 5% MeOH in ethyl acetate to afford 0.340 g, 1 .92 mmol {13% yield) of the title 
compound: 'H NMR (500 MHz, CDCI3): 2.92 (2H, t, J= 6.4 Hz), 3.43-3.47 (2H, m), 3.85 
(3H, s), 6.2-6.3 (IH, br s), 6.8-6.9 (2H, m), 7.3-7.4 (IH, m), 7.5-7.6 (2H, ra); MS mIz 178 
(M+1). 

Intermediate 1!A 
8-Methoxy-l,2,3,4-tetral)ydro-isoquinoline 




Combine 8-methoxy-3.4-dihydro-2//-isoquino]in-l-one (0.778 g, 4.40 mmol), 
THF f20 mL), and LiAlH^ (0.333 g, 8.8 mmol) al 0 °C under nitrogen atmosphere. After 
30 minutes of the reaction, reflux for 2 hours and then cool to room temperature. Quench 
the reaction by adding water and 1 .0 M NaOH at 0 °C and stirring for 12 hoursjat room . 
temperature. Filter the reaction through Celiie® and elute with THF. After concentrating 
the filtrate under reduced pressure, add the mixture to a 10 g SCX column pre-treated 
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with 5% AcOH/MeOH. After rinsing several times with MeOH, elute tlie product using 
1 ,0 N NH^-MeOH followed by concentration under reduced pressure to afford 0.665 g, 
4.07 nimol (93% yield) of the title compound as a tan oil: NMR (500 MHz, CDCI3); 
1.7-2.0 (IH, b s), 2.77 (2H, t, J=5.86 H2), 3.09 (2H, l, J=5.86 Hz), 3.8 (3H, s), 3.95 (2H, 
s), 6.6-6.8 (2H, m), 7.0-7.15 (IH, m); TLC 5%MeOH:ethyl acetate Rf:=0.1 

Intermediate 12A 
l,2,3,4-Tetrahydro-isoquinolin-8-ol 

o 




Combine 8-metho>:y-tetrahydroisoquinoline (665.7 mg, 4.08 mmol) and 48% HBr 
at room temperature. Reflux the reaction for 3 hours and then cool to room temperature. 
Recrystallize the product from EtOH and diethyl ether to afford 754.2 mg, 3.28 mmol 
(80%) yield) of the title compound as a tannish white solid: NMR (500 MHz, DMSO- 
do): 2.9 (2H, t, J=6.l6, 5.86 Hz), 3.2-3.4 (2H, m), 4.0 (2H, s), 6.6-6.8 (2H, m\ 7.0-7.1 
(IH, m), 8.8-9.1 (2H, br m), 9.9 (IH, s); MS mt 148 (M-1). 

Intermediate 13A 

8-Hydroxy-3,4-dihydro-17/-isoquino]ine-2>carboxylic acid teri-hutyl ester 




Combine 8-hydroxy tetrahydroisoquinoline HBr salt (754.2 mg, 3.28 mmol), and 
Et.^N (2.8 mL, 19.68 mmol), anhydrous THF (20 mL), and BOC-anhydride (1.14g, 3.94 
mmol). Stir the reaction at room temperature for 72 hours followed by an aqueous work- 
up. Wash the organic layer with brine and dry over Na2S04. After concentrating the 
organic layer under reduced pressure, flash chromatograph using 4:1 hexanesiethyl 
acetate eluent to afford 249.6 mg, 1 .01 mmol (31% yield) of the title compound as a 
white foam: ^H NMR (500 MHz, CDCI3); 1.5 (9H, s), 2.73-2.79 (2H, m), 3.5-3.6 (2H, 
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m), 4.45-4.61 (2H,b s), 6.6-6.9 (2H, m), 6.9-7.2(1 H, m); TLC4:1 hexanes:ethy acetate 
Rf:=0.13 

Intennediate 14A 

S-(5-Carbamoyl-pyridin-2-yloxy)-3,4-dihydro-l.//-isoquinoline-2-carboxy]jc acib tert- 
butyl ester 1 



0 

X 




N 



O' 



^00 



Combine in a 1 00 mL round bottom flask equipped with a stir bar, a Dean Stark 
trap, and a reflux condenser 8-hydroxy-3,4-dihydro-l//-isoqu)noline-2-carboxylic acid 
terhhuxy] ester (249.6 mg, 1.01 mmol), dimethyl acetaniide (30 mL), toluene (lOjmL), 
K2CO3 (814.74 mg, 5.90 mmol), and 6-chloron)catinaniide (626.28 mg, 4.0 mmol). 
Reflux the reaction under nitrogen for 5 hours. After cooling to room temperature, add 
water to the reaction mixture and extract the product using ethyl acetate. Wash the 
organic layer with brine and dry over Na2S04. After concentrating under reduccjd 
pressure, flash cJiromatograph using 20% THF in CH2CI2 to afford 245. Img, 0.6,6 mmol 
(66% joeld) of the title compound: 'K NMR (.^00 MHz, CD3OD); 1 .3-1 .5 (9H, rn), 2.S- 
2.9 (2H, m). 3 5-3.7 f2H, m)3.85 (2H. s), 6.9-7.0 (IH, m), 7.1-7.2 (IH, m), 7.2-7.3 (IH, 
m), 7.5-7.6 (IH, m), 8.2-8.3 (IH, m), 8.6-S.7 (1 H, br s), 8.8 (1 H, s); MS m/z 370 (M+1). 



Intermediate 15A 
6-(l,2,3,4-Tetrahydro-isoquinolin-8-yloxy)-nicotinamide 

Q 




O N 
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Combine S-{5-carbamoy]-pyndin-2-y]oxy)-3,4"dihydro-]//-isoqumoline-2- 
carboxylic acid /m-butyl esler (249.6 mg, 1.01 mmol), CH2CI2 (25 mL), and TFA (10 
mL) at room temperature under nitrogen atmosphere. Stir for 12 hours then concentrate 
under reduced pressure, Solubilize the mixture in MeOH and add to a 2 g SCX Column 
(pre-treated with 5% AcOH-MeOH), wash several limes with MeOH, and elute with 1.0 
N NH3 in MeOH to afford 156.1 mg, 0.58 mmol (57% yield) of the title compound. 

Example 613 

6-{2-Phcneihyl-],2,3.4-ietrahydro-isoquino]in-8-yloxy)-njcotinamide 

O 




Using a method similar to Example 24, using phenethylbromide (40 uL, 0.28 mmol) gives 
26.9 mg (55% yield) of the title compound: 'H NMR (500 MHz, CDCI3); 1 .8-2.1 (4H, 
m), 2.7-3.0 (6H, m), 5.9-6.3 (2H,br d), 6.8-7.4 (lOH, m), 8.1-8.3 (lH,m), 8.5 (IH, s); 
MSm/r374 (M+l). 

Example 614 

6-(2-Ben2yl-l,2,3,4-tetrahydro-isoquinolin-8-yloxy)-nicolinamide 




Using a method similar to Example 24, using benzylbromide (0.1 mL, 0.97 mmol) 
gives 45,6 mg (63% yield) of the title compound. 
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Example 615 

6-(2"Pentyl"l,2,3,4-tetrahydro-isoquinolin-8-yloxy)-nicotinamide 

O 

N 




O N 




Using a method similar to Example 24, using pentylbromide (54 uL, 0.48 mmol) 
gives 32.5 mg (48% yield) of the title compound: NMR (500 MHz, CD30D); 0.8 
(3H, i);i.2-L3 (4H, m), 1.4-1 .6(2H, m), 2.3-2.5 (2H, m), 2.7 (2H, t), 2.9-3.0 (2H, m), 3.5 
(2H,s), 6.8-7.2 (5H,m), 8.1-8.2 (lH,m), 8.6 (lH,s); MSm/z 340 (M+l). | 



Intel-mediate 1 6A 
1 ,2-Bi$-bromomethy]-4-methoxy-benzene 

Br 




Combine 3,4-dimethylanisole (2.72 g, 20.0 mmol). CCU (50 mL), NBS 



(7.12 g, 



40.0 mmol). and benzoyl pero^'ide (40.02ng, 0.17 mniol). Reflux the reaction for ]2 hours 
and then cool to room temperature and concentrate under reduced pressure. Flalsh 
chromaiograph using 4:1 CHCl.^ihexanes eluent to afford L90g, 6.4 mmol (32% yield) of 
the title compound: NMR (500 MHz, CDCI3); 3.8 (3H, s), 4.6 (2H, s), 4.7 (2H, s), 6.8- 
6.9 (2H, m), 7.1-7.4 (IH, m): TLC 4:1 CHCh:hexanes Rf:=0.67 | 



Intermediate 1 7A 
2-Ben2yl-5-methoxy-2,3-dihydro- 1 H-isoindol 
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Combine in a round bottom flask l,2-bis-bromomethyl"4-methoxy-benzene (1.0 g, 
3.40 mmol), benzyl irieihylammonium chloride (73.5 nig, 3.2 mmol), 50% NaOH (aq) / 
toluene (3.0 mL / 14 mL), and then drop wise add benzylamine (0.37mL, 3,39 mmol). 
Stir the reaction at room temperature for 3 hours, add to ethyl acetate, wash with water, 
brine, and dry over Na^SO^. After concentrating under reduced pressure, add the mixture 
to a 1 0 g sex column, wash with MeOH, and elute with 1 .0 N NHs-MeOH. Flash 
cluomatograph using 3:1 hexanes:ethyl acetate to afford 580.0 mg, 2.42mmol (71% yield) 
of the title compound as a brown oil: TsW (500 MHz, CDCI3); 3.7 (3H, s), 3.9-4.0 
(6H, m), 6.7-6.8 (2H, m), 7.1 (IH, d), 7.3-7.5 (5H, m); MS mli 238 (M-1). 

hiteraiediate 18A 
2-Ben2yl-2,3-dihydro-li/-isoindol-5-ol 

Combine 2-benzyl-5-methoxy-2,3-dihydro-li/-isoindol (580.0 mg, 2.42 mmol) 
and 48% HBr (aq) (20 mL). Reflux the reaction for 5 hours and then cool to room 
temperature. Concentrate the reaction mixture under reduced pressure then add to 5 g 
sex column. Wash the column with MeOH and elute with 1 .0 N NHa-MeOH to afford 
265.4 mg, 1 .1 7 mnio! (4?H yield) of the title compound as a brown solid: NMR (500 
MHz, CD3OD); 3.S-3.9 (4H, m), 3.91 (2H, ^\ 6.6-6.7 (2H, m), 7.0 (IH, d), 7.2-7.5 (5H, 
m); MS m/r 226 (M+1). 

Example 616 

6-(2-Ben2y]-2,3-dihydro-l//-isoindo]-5-yloxy)-nicotinamide 

Combine in a round bottom flask equipped with a stir bar and a Dean Stark trap 
under a nitrogen atmosphere 2-ben2yl-2,3-dibydro-17/-isoindol-5-ol (265.4 mg, 1.18 
mmol), toluene (10 mL). DMA (30 mL), K2CO3 (244.6 mg, 1 .77 nmiol), and 6- 
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chloronicatinamide (184.4 mg, LI 8 mmol). Reflux the reaction for 6 hours andjllien cool 
to roojn tempeiaiure. Add ethy] acetate, wasli the ethyl acetate layer several times with 
water, brine, and dry over Na2S04. After concentrating under reduced pressure,! purify 
the mixture by reverse phase cliromaiography (5% to 95% (0.01% TFA buffer in 
acetonitrile)/water) to afford 333.4 mg, 0.97 mmol (82% yield) of the title comp'ound as a 
white foam: NMR (500 MHz, CD3OD); 4.6-4.8 (6H, m), 7.0 (IH, d), LUl.^ (2H, m). 
7.4.7.6 (6H, m), 8.2 (IH, d), 8.6 (IH, s); MS m/z 346 (M+1). j 

Intermediate I9A ; ' 

6-(2.3-Dihydro- 1 //-isoindol-5-yloxy)-nicotinamide 

Combine 6>(2-ben2yl-2,3-dihydro-]//-isoindol-5-y]oxy)-nicotinamide (230.0 mg, 0.67 
mmol), EiOH (5 mL), and 10% Pd-C (45.0 mg) and place under a hydrogen ballloon. Stir 
the reaction at room lemperature for 1 68 hours at atmospheric pressure. Filter tlie 
reaction mixture through a pad of Celite® using MeOH eluent and then concentrate the 
filtrate linder reduced pressure. Add the mixture 10 a 2 g SCX column, wash with MeOH, 
and elute iisihg 1 .0 N NH3-MeOH. After concentrating under reduced pressurejpurify 
the mixture by flash chromatography using 10% l.ON NHs-MeOH/DCM eluent to afford 
19.2 mg, 0.08 mmol (11% yield) of the title compound as a white solid: ^H NMR (500 
MHz, CD^-^OD); 4.1-4.3 (4H,br m), 6.9-7.1 (3H, m), 7.3-7.4 (IH, m), 8.2-8.3 (IH, m), 8.6 
(lH,s); MS;77/z254 (M-l). | 

Example 617 

i 

.6-(2-Phenethyl-2,3-dihydro-l//-isoindol-5-yloxy)-nicotinamide 




Combine 6-(2.3-dihydro-l//-isoindol-5-yloxy)-nicotinamide (19.2 mg, OiOS 
mmol), DMF (3 mL). EtaN (46 uL, 0.33 mmol). and 2-phenethylbromide (23 uU 0.165 
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mmol). Place the reaction on a shaker for 12 hours at 70 °C, then cool to room 
temperature and concentrate tinder reduced pressure. Add the mixture to a 2 g SCX 
column, wash with MeOH, and then elute with 1 .0 N NHa-MeOH. After concentrating 
the mixture, purify using reverse phase chromatography (5% to 95% (0.001% TFA buffer 
in acetonitri]e)/water) to afford 9.5 mg, 0.03 mmol (33% yield) of the title compound: *H 
NjMR (500 MHz, CD3OD); 2.8-3.2 (4H, m), 4.1-4.2 (4H, m), 6.8-7.1 (3H, m), 7.2-7.4 
(6H, m), 8.2 (IH, d), 8.6 (IH, s);. MS miz 358 (M-1). 



Examples 618-636 




Examples 618-625 Examples 626-639 . 

Example 618 

5-(5-Caibamoyl-pyridin-2-y]oxy)-3,4-dihydro-]jy'-isoquinoline-2-carboxylic acid tert- 
butyl ester 




N 



Combine 5-hydroxy, 3,4-dihydro-l//-isoquinoline-2-carboxylic acid /er/-butyl* 
ester (2.0g. Smmol), cesium carbonate (5.2 g, 16 mmol) and JVJV-dimethylformamide (60 
mL), stir at room temperature for 30 minutes. Add 6-chloronicolinamide (1.2 g, 8 mmol) 
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j 

and heat at 1 00 °C for 2 days. Cool to room temperature, dilute with brine, and then 

! 

extract with ethyl acetate (3 x 150 mL). Dry the ethyl acetate extracts with sodium 

i 

chloride/magnesium sulfate, filter, then concentrate on a rotary evaporator to yi!eld 3 g of 

i 

the crude product. The crude product is purified by flash column clironiatograjDhy on 
silica gel eluting with 0.5% cone, ammonium hydroxide / 5% elhanol in chloroform to 
yield 5-(5-carbamoyl-pyridin-2-yloxy)-3,4-dihydro-li/-isoquinoline"2-carboxylic acid 
/e;7-butyl ester (2.1 g, 5. 7mmol): 'H NMR (DMSO-^/o, 300.00 MHz): 8.54 (s, |lH); 8.30- 
S.23 (m, IH); 8.02-7.93 (m, IH); 7.48 (s, IH); 7.23 (d, IH); 7.09-6.95 (m, lH);i4.54 (s, 
2H); 3.48-3.36 (m, 4H); 2.87-2.71 (m, 2H); 1.39 (s, 9H). ' 

! • 

Example 619 j 

6-(] ,2,3,4-Tetrahydro-isoquinolin-5-yloxy)-nicotinamide • 




Add drop wise via an addition funnel a solution of trifluoroacetic acid (5.7 mL) in 
dichloromethane (25 mL) to a stirred solution of 5-(5-carbamoyl-pyridin-2-yloxy)-3,4- 
dihydro-lJ7-isoquinoline-2-carboxylic acid lerhhuXy] ester (2.1 g, 5.7 mmol) in! 
dichloromethane (75 mL) at 0°C. Wann to room temperature and stir for 1 8 hojurs. 
Evaporate on a. rotary evaporator, dissolve lhe residue in methanol (50 mL) aridj 
dichloromethane (50 mL), and then add MP-carbonaie resin (7.9 g @ 2.87 eq/g]). Agitate 
for 2 hours, filter, concentrate on a rotary evaporator, and dry under vacuum to yield 6- 
(1 ,2,3.4-tetrahydro-isoquinolin-5-yloxy)-nicotinamide (1 .5 g, 5.6 mmol): HPL(b = 85% 
(50/50 to 90/1 0 ACN/(0. 1 %TFA m water), Zorbax SB-Phenyl 4.6 mm x 1 5 cm jx 5 
micron, X = 254nm), NMR (DMSO-^o, 300.00 MHz): 8.55 (d, IH), 8.23 (dd-, IH), 
S.Ol (s, IH), 7.46 (s, IH), 6.95 (m, 5H), 3,90 (s, 2H), 2.85 (m, 2H), 2.38 (m, 2H),. 

I 

j 

i 
i 
t 
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Example 620 

6-(2-Ben2y]-l,2,3,4-telrahydro-isoquinolin-5-y]oxy)-nicotinarnide 




Combiiie 6-(l,2,3,4-tetrahydro-is9quinolin-5-yloxy)-nicotinaniide (100 mg, 0.3 
7niiiio]), benzaldehyde (39 tiL, 0.38 mmol), sodium triacetoxyborohydride (101 mg, 0.48 
mmol), acetic acid (22 ^L, 0.39 mmol), and 1 ,2-dicliloroethane (5 mL) then stir at room 
temperature for 1 8 hours. Dilute the reaction with saturated aqueous sodium bicarbonate 
solution and extract with dichloromethane (3 x 25 mL). Dry the combined 
dichloromethane extracts with sodium chloride/magnesium sulfate, filter, and concentrate 
on a rotai7 evaporator to yield 45 mg of the crude product. The crude product is purified 
by flash column clu'omatography on silica gel eluting with (0.5% cone, ammonium 
hydroxide / 5% ethanol) to (1% cone, ammonium hydroxide / 10% ethanol) in chloroform 
to yield 6-(2>ben2yl-l .2,3,4-»ptr?.hydro isoquinoJin-5'yloxy)-nicotinamide (31 mg, 0.09 
mmol): m/z =360.1(M+I); 'HNMR (DMSO^do. 300.00 MHz): 8.56 (s, IH); 8.16-8.12 
(m; IH): 7.38-7.15 (m, 6H); 6.94-6.89 (m, 3H); 6.17 (s, 2H); 3.74-3.61 (m, 4H); 2.69- 
2.66 (m, 4H), HPLC = 99% (30/70 to 90/1 0 ACN/(0.1%TFA in water), Zorbax SB- 
Phenyl 4.6 mm x 15 cm x 5 micron, X- 254 nm). 

By the niethod of Example 620 the following compounds were prepared and 
isolated as the free base except where noted: 



Example 



Name 



Data 
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Mass 
spectrum 
(ion spray): 
m/2(M+l) 


HPLC (30/70 to 90/1 
AClsJ/^O 1% TFA in 
water), Zorbax SB- 
Phenyl 4.6 mm x 15 ci 

5 micron, X = 254 nn 


0 

rj X 

0 


Purity 


! 
i 

Retention Time 
(minutes") 1 

i 


. 62] 


6-(2-Ei!tyl-l,2,3,<l- 
tetrahydro-isoquinolin-5- 


326.16 


96 


2.55 




622 


6-[2^(3-Methyl-butyl)- 

1,2,3,4-tetrahydro- 
isoquinolin-5-yloxy]- 


340.17 


99 


3.16 




623 


6-(2-niiophen-2- 
ylmethyl-1, 2,3,4- 
tetrahvdro-isoQiiinolin-5- 
yloxy)-nicotinamjde 


366.07 


99 


. 2.57 




624 


6-(2.Phenethy]-l, 2,3,4- 

tPtrflhvHrn-i^nniiinolin-5» 

IVll OIJ J'Ui U 13 WVj Uil JvlJlIJ */ 

yloxy)-njcotinamjde 


374.14 


100 


4.19 




625 


6-(2-Hexyl-l, 2,3,4- 
tetrahydro-isoqiiinolin-5- 
yloxy)-nicotinamide 


354.2 


94 






626 


6-(2-Isopropyl-l ,2,3,4- 
tetrahydro-isoquinolin-5- 
yloxy)-nicotinamjde 


312.13 


60 






627 


6-(2-PropyI-], 2,3,4- 
tetrahydro-isoquinolin-5- 


312.15 


71 


1.94 









1 
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yloxy)-nicotinamide 










6-(2-]sobuiyl-], 2,3,4- 
ietrahydrO'isoquinolin-5~ 
yl oxy)-ni cotinami de 








629 


6-(2-PentyM , 2,3,4- 
tetrahydro-isoqujnolin-5- 

yloxy)-nicotii*isiTiid6 


340.17 


99 


3.20 


630 


6-(2-Furan-2'ylmethyl- 

i,2,3,4-ielrahydro- 
isoquinol|n-5-yIoxy)- 
nicotinamide 


350.11 


98 


2.17 


631 


6.(2-Cyclohexyl-l,2,3,4- 
tetrahydro-isoquiiiolin-5- 
yIoxy)-nicotii")aniide 


352.16 


96 


2.76 


632 


6-(2-Pyridin-2-ylmethyl- 
],2,3,4.tetrahydro- 
isoquinolin-5-y]oxy)- 
nicotinamide 


361.13 


76 


1.95 


633 


6-(2-Pyndii>3-yhr,ethy]- 
1,2,3,4-tetrahydro- 
isoquinolin-5-y]oxy)- 
nicotinamide 


361.13 


99 


1.53 


634 


6-{2-Pyridin-4-ylmethy]- 
1,2,3,4-tetrahydro- 
isoquinolin-5-yloxy)- 

IllCUllIJdJ J iJUC 


361.13 


99 


1.57 


635 


6-(2-CycloheAy]methy)- 
1,2,3.4-tetrahydro- 
isoquinolin-5-yloxy)- 
nicotinamide 


366.18 


94 


4.19 
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636 



6-[2-(3-Phenyl-propyl)- 

1,2,3.4-tetrahydro- 
isoquinolin-5-yloxy]- 
nicolinamide 



388.16 



94 



5.60 



Example 637 

7-(5-Carbanioyl-pyridin-2-y]oxy)o,4-dihydro-l^-isoquinoline-2-carboxylic acid ten- 

butyl ester 




Coinbine 7-hydro>;y-3,4-dihydro-]//-isoquino]iiie-2-carboxylic acid rer/-butyl 
ester (1.7 g, 6.8 n:imol. Reference J, Med. Chew. 1998, 41 (25), 4983-4994), besium 
carbonate (4.4 g, 13.6 mmol) and A^^Ts^-dimethylformamide (75 mL) and stir at room 
temperature for 30 minutes. Add 6-chloronicotinamide (i.l g, 6.8 mmol) and heat at 100 
°C for 2 days. Cool to room temperature, dilute with brine then extract with ethyl acetate 
(3 X 125 mL). Dry the ethyl acetate extracts with sodium chloride/magnesium sulfate, 
filter, then concentrate on a rotary evaporator to yield 12 g of the crude product. The 
crude product is purified by flash column chromatography on silica gel eluting with 
(0.1% cone, ammonium hydroxide / 1% ethanol) to (1% cone, ammonium hydroxide / 
10% ethanol) in chloroform to yield 7-(5-carbamoyl-pyridin-2-yloxy)-3,4-dihydro-l//- 

isoquinoline-2-carboxylic acid re7-r-butyl ester (1 .2 g, 3.3 rnmol): H NMR (pDCla. 
300.00 MHz): 8.59 (s, IH): 8.17 (d, IH); 7.20-7.1 7 (m, 2H): 6.98-6.89 (m, 2H); 
2H); 4.57 (s, 2H); 3.68-3.66 (m, 2H); 2.83 (t, 2H); 1 .48 (s, 9H). 

Example 638 



; 5.97 (8, 
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6-( 1 ,2 ,3 ,4-Tetrahydro-i soquinol in-V-y] oxy)- 

O 



nicotinamide 




Add drop wise via an addition funnel a solution of trifluoroacetic acid (3.3 mL) in 
dichloromethane (10 mL) to a stirred solution of 7-(5-carbamoyl-pyridin-2-yloxy)-3,4- 
dihydro-l//-isoquinoline-2-carboxyjic acid /Vh-butyl ester (1 .2 g, 3.3 mmol)) in 
dichloromethane (50 mL) at 0 °C. Warm to room temperature and stir for 1 8 hours-. 
Evaporate on a rotary evaporator, dissolve the residue in methanol, and then apply in. 
equal parts to 2-1 0 g SCX cartridges. Wash each cartridge with methanol until neutral pH 
then elute product with 2.0 M ammonia in methanol. Collect the basic eluent and 
concentrate on a rotary evaporator to yield 6-(l,2,3,4-tetrahydro-isoquiho]in-7-yloxy)- 
nicotinamide (0.9 g, 3.3 mmol)i 'H NMR(CDCl3, 300.00 MHz): 8.57 (s, IH); 8.15 (d, 
IH); 7,15-7.13 (m, IH); 6.96-6.89 (m, 2H); 6.80 (s, IH); 5.87 (br. 2H); 4.01 (s, 2H); 3.17- 
3.13 (m, 2H); 2.82-2.78 (m, 2H); 1.73 (br, IH), 

Example 639 

6-(2-Ben2yM,2,3,4-tetrahydro-isoquinolin-7-yloxy)-nicotinamide 




Combine 6-(l,2,3,4-!etrahydro-isoquinolin-7-yloxy)-nicotinamide (94 mg, 0.35 
mmol), benzaldehyde (37 nL, 0.37 mmol), sodium triaceioxyborohydride (96 mg, 0.46 
mmol), acetic acid (21 |iL, 0.37 mmol), and 1,2-dichloroethane (5 mL) tlien stir at room 
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I 

temperature for 1 8 hours. Dilute the reaction with saturated aqueous sodium bicarbonate 
solution and extract with 5% methanol in dichloromethane (3 x 25 mL). Dry the 
combined 5% methanol in dichloromethane extracts with sodium chloride/majgnesium 

sulfate, filter, and concentrate on a rotary evaporator to yield 100 mg of the! crude 

- I 

product. The crude product is purified by flash column chromatography on silica gel 

eluting with 1% cone, ammonium hydroxide / 10% ethanol in chloroform to yield 6-(2- 

benzyl- 1 ,2,3 ,4-tetrahydrO'isoquino]in-7-yloxy)-nicotinamide 2039910 (30 m|g, 0.09 

mmol): m/z =360.12(M+1); 'H NMR (CDCI3, 300.00 MHz): 8.50 (d, IH); 8.09-8.05 (m, 

IH); 7.34-7.20 (m, 5H); 7.09 (d, IH); 6.87-6.82 (m, 2H); 6.71 (d, IH); 5.80 (s, ^H); 3.63- 

3.57 (m, 4H); 2.87-2.69 (m, 4H), HPLC = 96% @. 2.98 m (5/95 to 95/5 ACN/(0.1%TFA 

in water) over 1 0 minutes, Zorbax SB-Phenyl 4.6 mm x 1 5 cm x 5 micron, X = j254 nm). 

I 

i 

i 

I 

r 

By the method of Example 639 the following compounds were preparedland 
isolated as the free base except where noted: ; . 



Example 


Nanic 


Data 

1 


Maiss 
specti"um (ion 
spray): m/z 
(M+1) 


HPLC (5/95 to 95/5 
ACN/(0.1%TFA in water) over 10 
minutes, Zorbax SB-Phjenyl 4.6 
mm X 1 5 cm x 5 micron; X = 254 
nm) 1 


Purity 


1 

Retention Time 

(minute's) 

1 


640 


6-(2-Propy]-l, 2,3,4. 
tetrahydro-isoquinolin-7- 
yloxy)-nicotinamide 


312.1 


94 


1 
1 

6.08 ! 

! 

i 

■ 1 



! 
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641 


6-(2-Cyclohexyl-l, 2,3,4- 
leirahydro-isoquinolin-?- 
yloxy)-nicotinamide 


352.1 


96 


6.32 


642 


6-[2-(3-Cyclohexyl-propyl)- 
I,2,3,44elrahydro- 
isoquinolin-7-yloxy]- 
nicotinamide 


394.2 


90 


6.84 


643 


6-(2.Pentyl-l, 2,3,4- 
ieirahydro-isoquinolin-7- 
ylcxyj-nicotinainide 


340.1 


96 


6.38 


644 


6-(2-Cyclohexylmelhy]- 
1,2,3,4-tetrahydro- 
isoqiiinolin-7-yloxy)- 
nicotinamide 


366.1 


98 


6.45 


645 


6-(2-Phenethy]-], 2,3,4- 
ielrahydro-isoqiiinolin-7- 
yloxy)-nicotinamide 


374.1 


96 


6.46 


646 


6-[2-(3-Pheny]-propyl)- 

1,2.3,4-tetrahydro- 
isoquinolin-7-yloxy]' 

JjJW'V^liJJ£lJiJJUW 


388.1 


99 


6.5? 


647 


6-(2-Pyridin-3-ylmethy]- 
1,2,3,4-tetrahydro- 
isoquinolin-7-yloxyV 
nicotinamide 


361.1 


99 


5.8 


648 


6-(2-Thiophen-2-ylmethyl- 
1,2,3,4-ietrahydro- 
isoquinolin-7-yloxy)- 
nicotinamide 


366 


99 


6.24 
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649 


6-(2-Furan-2-y]methyl- 

1 ,2,3,4-tetrahydro- 
isoquinolin-7-yloxy)- 
nicotinamide 


350.1 


96 


6.14 




650 


6-[2-(3-Chloro-benzyl)- 
1 ,2,3,4-tetrahydro- 
isoquinolin-7-yloxy]- 
nicotinamide 


394 


98 


6.47 





Example 651 

6-{2-Methyl-4-[2-(3-niethyl-buty]amino)-ethy]]-phenoxy}-nicotinamide 

O 




The 2-methyl-4-hydroxy-bcn2aldehyde (980 mg, 6.3 mmol), nitromethane (2.0 mL, 37.7 
mmol) and ammonium acetate (1.9 g, 25.1 mmol) were dissolved in acetic acid (9 mL) 
and the reaction heated at 1 ]0°C for 2 h. The reaction is concentrated under reduced 
pressure and the residue partitioned between ether and water. Separate the layers and dry 
with Na2S04, filter and concentrate under reduced pressure. Purify the crude ijy flash 
chromatography (eluent: iEtOAc/liexane 20/80 and 30/70) afforded the title compound 
(1.0 g). ^H-NMR (CDCI3, 200 MHz): 7.94 (d, IH, J= 13.4 Hz), 7.50 (d, IH, J=j 13.6 Hz), 
7.34-7.27 (m, 2H), 6.82 (d, IH, J= 8.1 Hz), 2.28 (s, 3H). I 
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Step 2 

4-(2-Amino-ethyl)-2-methy]-phenol 




Procedure 1 : Dissolve compound obtained in step 1 above (440 mg, 2.46 mmol) in 
methanol (10 mL) and add Pd/C 10% (272 mg) and HCl cone (1 mL). Stir the mixture at 
room temperature under hydrogen overnight. Filtrate over celite and eliminate the 
solvent. Purify by SCX column to obtain the title compound (232 mg, 63%). 

Procedure 2: To lithium aluminum hydride 1 .OM in ether (1 .67 mL, 1 .67 mmol) at 0**C a 
solution of aluminum trichloride (224 mg, 1 .67 mmol) in THF (2 mL) is added. After 5 
min a solution of compound obtained in step 1 above (100 mg, 0.56 mmol) in THF (2 
mL) is added and the reaction is allowed to stir at room temperature overnight. Add water 
and then 3 N HCl, the aqueous layer is extracted with 3/1 n-buianol/tokiene. The 
•combined organic layers are dried over sodium sulfate and concentrated. SCX ion- 
exchange chromatography afforded 71 mg (84%) of the title compound. Electrospray MS 
M+l ion= 152. ^H-NMR {methanol-d4, 200 MHz): 6.89 (bs, 1H), 6.82 (dd, IH, J= 8.3 and 
2.4 Hz), 6.64 (d, IH, ]= 8.1 Hz), 2.R0 (l, 2H, j= 6.7 Hz), 2,61 (t, 2H, J= 7.0 Hz), 2.15 (s, 
3H). 

Step3 

[2-(4-Hydroxy-3-niethy]-phenyl)-ethy]]-carbamic acid /m-butyl esther 



BocHN 




Dissolve amine obiained in step 2 above (289 mg, 1 .91 mmol) in dry THF (5 mL) under 
N2 atmosphere, add a solution of di-tertbutyl dicarbonate (439 mg, 2.0 mmol) in THF (5 
mL), stir the mixture at room temperature overnight. Eliminate tlie solvent to obtain the 
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title compound (462 mg, 96%). TLC Rf (EtOAc/liexane 20/80): 0.27. ^H-NMR 
(methanol-dU, 200 MHz): 6.88 (bs, IH), 6.82 (d, IH, J= 8.3 Hz), 6.63 (d, IH, J= 8.1 Hz), 
3.17 (t, 2H, J= 6.7 Hz), 2.60 (t, 2H, J= 7.0 Hz), 2.14 (s, 3H), 1.50 (s, 9H). " 

Step 4 

{2-[4-(5-Cyano-pyridin-2-yloxy)-3-rnethyl-phenyI]-ethyl}-carbaniic acid /er/-l)utyl esther 



BocHN 




A solution of phenol obtained in step 3 above (455 mg, 1.1 mmol), 6-chloronicptinonitrile 
(251 mg, 1 .81 mmol) and sodium hydride (87 mg, 2.17 mmol) in DMSO (10 mL) is 
stirred at room temperature for 18 h. Pour the mixture into iced water and extract the 
aqueous layer with EiOAc. Dry the organic layer over Na2S04 , filtrate and eliminate the 
solvent. Purify by flash cliromatography (ehient: EtOAc/hexane 15/85 and 20/80) to get 
the title compound (358 mg, 57%). Electrospray MS M*^+l-Boc group ion: 298. ^H-NMR 
(CDCI3, 200 MHz): 8.42 (dd, IH, J= 0.5 and 2.4 Hz), 7.90 (dd, IH, J= 2,4 and |8.6 Hz), 
7,1 1-6.94 (m, 4H), 3.37 (q, 2H, J= 7.0 Hz), 2,77 (t, 2H, J= 7.2 Hz), 2,10 (s, 3H),.1.43 (s, 
9H). 

Step 5 

{2-[4-(5-CarbamoyI-pyridin-2-y]oxy)'3-methy]-phenyl]-elhyl}-carbamic acic 
esther 

O 

BocHN. 



/err-butyl 




The compound of step 4 is subject to hydrolysis using hydrogen peroxide and potassium 
carbonate. The details of the hydrolysis procedure to form the amide form nitrile have 
been described exhaustively somewhere in P-15876. 
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^H-NMR (CDCb, 200 MHz): 8.58 (d, IH, J= 2.4 Hz), 8.17 (dd, IH, J- 2.4 and 8.6 Hz), 
7.09-6.90 (m, 4H), 3.38 (q, 2H, J= 6.7 Hz), 2.77 (t, 2H, J= 7.0 Hz), 2.1 1 (s, 3H), 1.43 (s, 
9H). 

Step 6 

6-[4-(2-Amino-ethyl)-2-methyl-phenoxy]'nicolinamide 

O 




To a solution of compound of step 5 (376 mg, 1 .01 mmol) in CH2CI2 (20 mL), 
trifluoroacetic acid is added (2.03 mL, 26.4 mmol). Stir the reaction mixture at room 
lemperature for 2h. Eliminate the solvent and purify by SCX column to obtain the title 
compound (264 mg, 96%). Electrospray MS M^'+l ion: 272. ^H-NMR (metanol-d4, 200 
MHz): 8.58 (d, IH, J= 2.4 Hz), 8.24 (dd, IH, J= 2.7 and 8.9 Hz), 7.17^6.94 (m, 4H), 2.94- 
2.86 (m, 2H), 2.78-2.71 (m, 2H), 2.10 (s, 3H). 

Step 7 

Combine 3-methyl-buTylaldehYde (60)il, 0.22 mmol), amine from step 6 above (60 mg, 
'J,Z2 mmol) and 3 A molecular sieves (670 mg) in metlianoi (2 mL), stir ihe mixiure a{ 
room lemperature overnight. Add NaBHii (4] mg, 1.10 mmol) and stir at room 
lemperature for 3 hours. Filtrate the mixture over celite and eliminate the solvent. Puriiy 
the crude mixture by flash chromatography (eluent: CHoC^/MeOH 80/20) to obtain the 
title compound (45 mg, 60%). Electrospray MS M+1 ion = 342. 'H-NMR (metanol-d,, 
200 MHz): 8.59 (dd, IH, J= 0.8 and 2.7 Hz), 8.24 (dd, IH, J= 2.4 and 8.6 Hz), 7.19-7.10 
(m. 2H), 7:00-6.93 (m, 2H), 2.93-2.76 (m, 4H), 2.70-2.62 (m, 2H), 2.10 (s, 3H), 1.71-1.36 
{m,3H),0.91 (d, 6H, J= 6.4 Hz). 

By the method of example 1 the following examples (examples 2-8) were prepared. The 
purification process is described in each case 
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Example 652 . • 

6- {2-Methyl-4-[2-(3,3-dimethyl-butylamino)-elhyI]-phenoxy} -nicotinamide ' 




Purification: SCX column. Electrospray MS M+l ion = 356. 'H-NMR (metanoljd4, 200 
MHz): 8.59 (d, IH, J= 2.4 Hz), 8.24 (dd, IH, J= 2.4 and 8.6 Hz), 7.18-7.10 (m, 2H), 7.00- 
6.94 (ni, 2H), 2.92-2.78 (m, 4H), 2.69-2.60 (m, 2K), 2.j0 (s, 3H), i.4S-i.39 (ni,;2H), 0.93 

(s,9H). i 

I . ■ 

Example 653 | 

6-[2-Methyi-4-(2-penty]amino-elhyl)-phenoxy]-nicotinamide ' 




Purification: Flash chromatography (eliient: CHsClo/EtOAc/MeOHrNHs 2M 35/^Q/5). 
Electrospray MS M-H ion = 342. 'H-NMR (metanol-d4, 200 MHz): 8.59 (dd, 1h|, J= 0.5 
and 2.3 Hz), 8.24 (dd, IH, J= 2.6 and 8.8 Hz), 7.17-7.08 (m, 2H), 6.98-6.92 (m, 2H), 
2.88-2.75 (m, 4H), 2.65-2.57 (m, 2H), 2.09 {s, 3H), ]. 59-1. 25 (m, 6H), 0.91 (t, 3H, J= 6.4 

Hz). i 

I 
I 

Example 654 | 

6-{4-[2-(Cyc]ohexy]niethyl-amino)-ethyl]-2-methy]-phenoxy}Miicotinarnide | 




I 

i 
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Purification: Flash cluomatography (eluent: CH2C]2/MeOH 90/10). Electrospray MS 
M+1 ion = 368. ^H-NMR {nietano]-d4, 200 MHz): 8.59 (d, IH, J= 2.4 Hz), 8.24 (dd, IH, 
J= 2.7 and 8.6 Hz), 7.18-7.10 (m, 2H), 7.00-6.93 (m, 2H), 2.85 (bs, 4H). 2.50 (d, 2H, J= 
6.4 Hz), 2.10 (s, 3H), 1.77-0.84 (m, IIH). 

Example 655 

6- {4-[2-(3-Fluoro-ben2yIaiTiino)-ethyl]-2-methyl-phenoxy} -nicotinamide 
F 




Purification: SCX column. Electrospray MS M+l ion = 380. ^H-NMR (metaiiol-d4, 200 
MHz): 8.59 (dd, IH, J= 0.5 and 2.4 Hz), 8.24 (dd, IH, J= 2.4 and 8.6 Hz), 7.38-6.92 (m, 
8H), 3.79 (s, 2H), 2.82 (s, 4H), 2.09 (s, 3H). 

Example 656 

6- {4-[2-(3-F]uoro-benzylamino)-ethy]]-2-methyl-phenoxy} -nicotinamide, mesylate salt 
F 




Example 655 (free amine of example 656) was dissolved in THF, then methanosulfonic 
acid was added (1 .0 eq). the mixture was stirred for ] hour and the solvent eliminated to 
give the title compound. Electrospray MS M+1 ion = 380. 'H-NMR (metanol-d4, 300 
MHz): 8.59 (bs, IH). 8.28 (dd, IH, J= 1.4 and 8.7 Hz), 7.56-7.02 (m, 8H), 4.30 (s, 2H), 
3.36 (t, 2H, J= 7.3 Hz), 3.06 (t, 2H, J= 7.3 Hz), 2,72 (s. 3H), 2.14 (s, 3H). 
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Example 657 

6-(4-{2-[(Bicyc]o[2.2J]hept-5-en-2-y]melhyl)-amiiio]-elhyl}"2-methyl-^^^^ 
nicotinamide ! 




Piiriilcalion: KPLC (Cojumn: X-Terra MS CI 8. A= JO Mm NH4MC03pH9/B=;CH3CN. 

Gradient mode: from 30 to 99% B. Flow rate: ImL/min). Electrospray MS M+l-ion = 

378. .'H-NMR (metano]-d4, 200 MHz): 8.59 (d, )H, J= 2.6 Hz), 8.24 (dd, IH, ^2.4 and . 

8.6 Hz), 7.16-6.91 (m, 4H), 6.16-5.88 (m, 2H), 2,81-1.81 (m, 9H), 2.09 (s, 3H), L65-0.99 

(m,3H), 0,57-0.48 (mJH). i 

I 

Example 658 » 
6-[4-(2-Cyc]oociylamino-ethyl)-2-methyl-phen6xy]-nicotinaniide 




Purification: Flash chromatography (eluent: CHoCh/MeOH 70/30). Electrospray! MS 
M+1 ion = 382. ^H-NMR (metanol>d4, 200 MHz): 8.59 (d, IH, J= 2.4 Hz), 8.24 (dd, IH, 
J= 2.4 and 8.6 Hz), 7.1 8-6.92 (m, 4H), 2.95-2.77 (m, 5H), 2.12 (m, IH), 2.10 (s, ;3H), 
L89-1.46im, 13H). ; 

i 

Example 659 j 

6-{3-Ch!oro-4-f2-(3-methyl-buty]amino)-ethyl]-phenoxy}-nicotinamide J 

j 

i 
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cr ^ 0 N 

Stepl 

3-Chloro-4-(2-nitro-vinyl)-phenol 




The 3-ch]oro-4-hydi"oxy-benzaldehyde (980 ir.g, 6.3 mmol), nitroniethane (2.0 mL. 37.7 
nimol) and ammonium acetate (1 ,9 g, 25.1 mmol) were dissolved in acetic acid (9 mL) 
and the reaction heated at 1 10*^C for 2 h. The reaction is concentrated under reduced 
pressure and the residue pailitioned between ether and water. Separate the layers and dr>' 
with Na2S04, fiher and concentrate under reduced pressure. Purify the crude by flash 
chromatography (eluent: EtOAc/liexane 20/80 and 30/70) afforded the title compound 
(1.0 g, 80%). ^H-NMR (CDCI3, 200 MHz): 8.34 (d, IH, J= 13.4 Hz), 7.82 (d, IH, J= 13.4 
Hz), 7.71 (d, IH, J= 8.6 Hz), 6.94 (d, IH, J= 2.4 Hz), 6.80 (dd, IH, J=2.4 and 8.6 Hz). 

Step 2 

4-(2-Amino-ethy])-3-cho!oro-phenol 




To lithium aluminum hydride 1 .OM in ether (1 .50 mL, 1 .50 mmol) at O^C a solution of 
aluminum trichloride (201 mg, 1.51 mmol) in THF (2 mL) is added. After 5 min a 
solution of compound obtained in step 1 above (1 00 mg, 0.50 mmol) in THF (2 mL) is 
added and the reaction is allowed to stir at room temperature overnight. Add water and 
then 3 N HCl, tlie aqueous layer is extracted with 3/1 n-butanol/toluene. The combined 
organic layers are dried over sodium sulfate and concentrated. SCX ion-exchange 
chromatography afforded 70 mg (81%) of the title compound. Electrospray MS M+] ion= 
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172. 'H-NMR (methanol-dU, 200 MHz): 7.06 (d, IH, J= 8.3 Hz), 6.79 (d, IH, J=;2.4 Hz), 
6.65 (dd, 1 J= 2.4 and 8.3 Hz), 2.82 (m, 4H). 



Step3 

[2-(4-Hydroxy-2-chloro-phenyl)-ethy]]-carbamic acid /er/-butyl esther 
BocHN 



Cr ^^OH j 

Dissolve amine obtained in step 2 above (620 mg, 3.62 mmol) in dry THF (20 mL) and 
DMF (1 mL) under N; atmosphere, add a solution of di-ter(butyl dicarbonate (7Qjl mg, 
3.62 mmol) in THF (10 mL), stir the mixture at room temperature overnight. Eliminate 
the solvent and purify the crude by flash chromatography (eluent: EtOAc/hexane 30/70) 
to obtain the title compound (670 mg, 68%)..TLC Rf (EtOAc/hexane 20/80): 0.27. 'H- 
NMR (methanol-d4, 200 MHz): 7.06 (d, IH, J= 8.3 Hz), 6.78 (d, IH, J= 2.6 Hz), |6.65 (dd, 
IH, J= 2.4 and 8.3 Hz), 3.21 (t, 2H, J= 6.7 Hz), 2.78 (t, 2H, J= 7.5 Hz), 1.4] (s, 9H). 



Step 4 

{2-[4-(5-Cyano-pyridin-2-yloxy)-2-chloro-phenyl]-ethyl}-carbamic acid /er/-butyl esther 
BocHN 




A solution of phenol obtained in step 3 above (650 mg, 2.4 mmol), 6-chloronicotinonitrile 
(333 mg, 2.4 mmol) and sodium hydride (115 mg. 2.9 mmol) in DMSO (12 mL) is stirred 
at room temperature for IS h. Pour the mixture into iced water and extract the aqueous 
layer with EtOAc. Dry the organic layer over Na2S04, filtj-ate and eliminate the solvent. 
Purify by flash chromaiography (eluent: EiOAc/liexane 20/80 and 30/70) to get the title 
compound (810 mg, 90%). Electrospray MS M^+l-Boc group ion: 318. ' H-NMR (CDCI3, 
200 MHz): 8.46 (dd, IH, J= 0.5 and 2.2 Hz), 7.94 (dd, IH, J= 2.4 and 8.6 Hz), 7.31-7.18 
(m, 2H), 7.06-6.98 (m, 2H), 3.41 (q, 2H, J= 6.7 Hz), 2.95 (t, 2H, J= 7.3 Hz), 1.44 (s, 9H). 

Step 5 
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{2-[4-(5-Carbamoyl-pyridin-2-yloxy)-2-chloro-phenyl]-ethy]}-carbamic , acid /er/-butyl 
esther 

0 



BocHN 




The compound of step 4 is subject to hydrolysis using hydrogen peroxide and potassium 
carbonate. The details of the hydrolysis procedure to form the amide form riitrile have 
been described previously. 

^H-NMR (methancl-di, 200 MH7): 8 62 (dd, I H, J= 0.8 and 2.7 Hz), g.27 (dd, 1 H, J- 2.4 
and 8.6 Hz), 7.34 (d, IH, J= 8.3 Hz), 7.22 (d, IH, J= 2.4 Hz), 7.07-7.02 (m, 2H), 3.34 (m, 
2H), 2.92 (t, 2H, J= 7.3 Hz), 1 .42 (s, 9H). 

Step 6 

6-[4-(2-Amino-ethyl)-2-chloro-phenoxy]-nicoiinamide 

O 




The compound of step 5 is subject to hydrolysis using trifluoroacetic acid. Tlie details of 
the hydrolysis procedure to remove the protecting group have been described previously. 
Electrospray MS M+1 ion- 292.'H«NMR (metanol-d4, 200 MHz): 8.60 (dd, IH, J=0.8 
and 2.7 Hz), 8.28 (dd, IH, J= 2.7 and 8.9 Hz), 7.38 (d, IH, J= 8.3 H2),.7.24 (d, IH, J= 2.4 
Hz), 7.09-7.03 (m, 2H), 2.94 (s, 4H). 

Step 7 

Combine compound from step 6 (60mg, 0.21 mmol), 3-methyI-butyraldehyde (24 
0.23 mmol) and 3A molecular sieves (670 mg) in methanol (2 mL), stir the mixture at 
room temperature overnight. Add NaBH^ (41 mg, 1.10 mmol) and stir at room 
temperature for 3 hours. Filtrate the mixture over celite and eliminate the solvent. Purify 
the cnide mixture by SCX to obtain the title compound. Electrospray MS M+1 ion = 362. 
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'H-NMR (metanol-Ai, 200 MHz): 8.61 (dd, IH, J= 0.8 and 2.7 Hz), 8.27 (dd, IH, J= 2.4 
and 8.6 Hz), 7.38 (d, IH, J= S.6 Hz), 7.22 (d, IH, J= 2.4 Hz), 7.07-7.03 (m, 2H),' 3.03- 
2.81 (m, 4H), 2.70-2.62 (m, 2H), 1.62 (m, IH), 1 .48-1 .37 (m, 2H), 0.92 (d, 6H, J= 6,5 
Hz). j 

! . 

By the method of example 9 the following examples (examples 10-14) were prepared. 
Tlie purification process is described in each case 



Example 660 

6- {3-Chloro-4-[2-(3,3-dimethyl'butylamino)-ethy)]-pheiioxyJ -nicotinamide 

0 




Purification: SCX column. Electrospray MS M+1 ion = 376. ^ H-NMR (metanol-dj?, 200 
MHz): 8.61 (dd, IH, J= 0.5 and 2.4 Hz), 8.27 (dd, IH, J- 2.7 and 8.9 Hz), 7.38 (d] IH, J= 
8.3 Hz), 7,22 (d, IH, J= 2.4 Hz), 7.09-7.03 (m, 2H), 3.02-2.81 (m, 4H), 2.69-2.61 |[m, 

2H), 1 .49-1 .40 (m, 2H), 0.93 (s, 9H). j 

I 
I 
I 

Example 661 I 

6-[3-Chloro-4-(2-pentylamir.o-ethy])-phenoxy]-nicotinamide : 




O N 



Purification: flash chromatography (eluent: CHjClo/MeOH 90/10). Electrospray MS M+1 
ion = 362. 'H-NMR (metanol-d^, 200 MHz): 8.61 (dd, 1 H, J= 0.8 and 2.4 Hz), 8.27. (dd, 
IH, J= 2.4 and 8.6 Hz), 7.38 (d, IH. J= 8.3 Hz). 7.23 (d, IH, J= 2.4 Hz), 7.09-7.03 (m, 



2H), 3.03-2.81 (m, 4H), 2.68-2.61 (m, 2H), 1.61-1.47 (m, 2H), 1.37-1.28 (m, 4H), C 
3H,>6.7Hz). 



93 (t. 
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Example 662 

6-{3-Chloro-4-[2-(cyclohexyliT)ethyl-amino)-ethyl]-phenoxy}-nicotinainide 




Purification: SCX column. Electrospray MS M+l ion = 388. 'H-NMR (metanol-d4, 300 
MHz): 8.63 (d, IH, J= 1.8 Hz), 8.28 (dd, IH, J= 2.4 and 8.5 Hz), 7.37 (d, IH, J= 8.2 Hz), 
7.22 (d, IH, J= 2.2 Hz), 7.07-7.03 (m, 2H), 3.01-2.81 (m, 4H), 2.49 (d, 2H, J= 6.7 Hz), 
1.79-1.68 (m,5K), 1,61-1.42 (ill, IH), 1.35-1.17 (,m, 3H), 0.99- 0.S5 (m, 2H). 

Example 663 

6- {3-Chloro-4-[2-(3-fluoro-benzylamino)-ethyl]-phenoxy} -nicotinamide 
F 




Purification: SCX column. Electrospray MS M+1 ion = 400. ^H-NMR (metano]-d4, 300 
MHz): 8.63 (d, IH, J= 2.2 Hz), 8.27 (dd, IH, J= 2.4 and 8.7 Hz), 7.36-6.95 (m, 8H), 3.82 
(s, 2H), 3.01-2.81 (m,4H). 

Example 664 

6-(4-{2-[(Bicyclo[2.2.]]hept-5-en-2-Ylmethy])-amino]-ethyl}-3-chloro-phenoxy)- 




Purification: SCX column. Electrospray MS M+1 ion = 398. ^H-NMR (metanol-d4, 200 
MHz): 8.61 (dd, IH, J= 0.5 and 2.4 Hz), 8.26 (dd, IH. .1= 2.4 and 8.6 Hz), 7.40-7.03 (m. 
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4H), 6.1 8-5.92 (m, 2H). 3.01-2.66 (m, 6H). 2.40-2.18 (m, 2H), 1.95-1.83 (m, IM), 1.64- 
1.11 {m.3H), 0.60-0.50 (m,lH). ' 



Example 665 

6-{2,6-Difluoro-4-[2-(3-methyl-buty)aniino)-ethyl]-phenoxy}-nicotinamide 

H 




F 

Step J 

2j6-Difluoro-4-(2-nitro-vinyl)-phenoJ 




Aldehyde (2,6-difluoro-4-hydroxyben2a]dehyde) (2.27g, 14.4 mmol), nitromethane (4.7 
mL, 86.4 mmol) and ammonium acetate (4.4 g, 57.6 mmol) were dissolved in acetic acid 
(22 mL) and the reaction heated at 1 ] 0°C for 1 h 30 min. Tlie reaction is concentrated 



under reduced pressure and the residue partitioned between ether and water. I Separate the 
layers and dry with Na2S04, filter and concentrate under reduced pressure, Furify the 
cn?de by flash clironiaiography (eluent: EtOAc/liexane 22/78) afforded the title 
compound (2.05 g, yield: 71%). Electrospray MS M-1 ion = 200. *H-NMR (CDCI3, 200 
MHz): 7.84 (d, IH, J= 13.7 Hz), 7.45 (d, IH, J= 13.7 Hz), 7.19-6.99 (m, 2H]). 



Step 2 

4-(2-Amino-ethyl)-2,6-difluoro-phenol 




To lithium aluminum hydride 1 .OM in ether (30 mL, 29.8 mmol) at 0°C a soluuon of 



aluminum trichloride (4,0g, 29.8 mmol) in THF (40 mL) is added. After 5 



min a solution 



BNSOOCIO <WO__20040M305A1.IA> 



NVO 2004/(126305 PCT/US2003/026300 

413 

of compound obtained in step 1 above (2.0g, 9.95 mmol) in THF (40 mL) is added and 
the reaction is allowed to stir at room temperature oveniight. Add water and then 3 N 
HCL, the aqueous \aytr is extracted with 3/1 n-butanol/toluene. The combined organic 
layers are dried over sodium sulfate and concentrated. SCX ion-exchange 
chromatography afforded 1 .50 g (87%) of the title compound. Electrospray MS M+1 ion= 
1 74. ^H-NMR (methanol-d,, 200 MHz): 6.95-6.7S (m, 2H), 3.14 (t, 2H, J= 7.0 Hz), 2.86 
(t,2H,J=7.3Hz). 

Step3 

[2-(3,5-Difluoro-4-hydroxy-phenyl)-ethyl]-carbamic acid rer/-butyl ester 
BocHN^ ^ 



OH 




F 



Dissolve amine obtained in step 2 above (1 .5 g, 8.67 mmol) in dry THF (22 mL) under N2 
atmosphere, add a solution of di-teributyl dicarbonate (1 .89 g, 8.67 mmol) in THF (22 
mL), stir the mixture at room tempei-ature oveniight. Eliminate the solven. Purify by flash 
chromatography (eluent: EtOAc/loexane 1/4 and 1/1) to obtain the desired compound 
(1.40 g). 'H-NMR (CDCI3, 200 MHz): 6.85-6.66 (m, 2H), 3.31 (q, 2H. J= 6.2 Hz), 2.69 (t, 
2H,J=7.0Hz), 1.44(s,9H). 

Step 4 

{2-[4-(5-Cyano-pyridin-2-yloxy)"3,5-difluoro-phenyl]-etliyl}-carbamic acid re?7-butyl 
esther 

0 N 

F 

A solution of phenol obtained in step 3 above (1.31 g, 4.8 mmol), 6-chloronicotinonitrile 
(700 mg, 5.04 mmol) and sodium hydride (290 mg, 7.2 mmol) in DM SO (25 mL) is 
siiiTed at room temperature for 1 8 h. Pour the mixture into iced water and extract the 
aqueous layer with EtOAc. Dry the organic layer over Na2S04, filtrate and eliminate the 
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solvent. Purify by flash clirojnatography (EtOAc/hexane 20/80 and 34/66) to get the title 
compound (950 mg, 51%). 'H-NMR (CDCI3, 200 MHz): 8.41 (dd, IH, J= 0.8 and 2J 
Hz), 7.97 (dd, IH, J= 2.4 and 8.6 Hz), 7.1 8 (dd, IH, J= 0.8 and 8.6 Hz), 6.92-6181 (m, 
2H), 3.39 (q, 2H, J= 6.9 Hz), 2.81 (t, 2H, J= 6.7 Hz), 1.45 (s, 9H). 

Step 5 

{2-[4-(5-Carbamoyl-pyridin-2-yloxy)-3,5-difluro-phenyl]-ethyl}-carbaniic aci'd /er/-butyl 
esther 

O 

.F 



BocHN. 




The compound of step 4 is subject to hydrolysis using hydrogen peroxide andpotassium 
carbonate. The details of the hydrolysis procedure to form the amide form nitrile have 
been described exhaustively somewhere in P- 15876. ' 
'H-NMR (metano]-d4, 300 MHz): 8.58 (d, IH, J= 2.4 Hz), 8.31 (dd, IH, J= 2.j4 and 8.7 
Hz), 7.19 (d, IH, J= S.7 Hz), 7.02-6.98 (m, 2H), 3.35-3.30 (m, 2H), 2.81 (t, 2H, J= 7.1 
Hz), 1.44(s,9H). I 



Step 6 

6-[4-(2-Amino-ethy])-2.6difluoro-p]jcncxy]-njcotinamide 

O 



I 




To a solution of compound of step 5 (930 mg, 2.37 mmol) in CH2CI2 (50 mli), 
trifluoroacetic acid is added (4.7 mL, 61 .5 mmol). Stir the reaction mixture at room 
lemperarure for 2h. Eliminate the solvent and purify by SCX column to obtain the title 
compound (658 mg, 95%). Electrospray MS M"'+l ion: 294. ^H-IMMR (meianol-d4, 200 
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MHz): 8.56 (d, IH, J= 2.4 Hz), 8.30 (dd, IH, J= 2.4 and 8.9 Hz), 7.18 (d,.lH, J= 8,9 Hz), 
7.05-6.95 (m, 2H), 2.96-2.74 (m, 4H), 

Step 7 

Combine 3-methyl-butylaldehyde (26jil, 0.24 mmol), amine from step 6 above and 3A 
molecular sieves (900 mg) in methanol (3 mL), stir the mixture at room temperature 
overnight. Add NaBH4 (45 mg, 1 .20 mmol) and stir at room temperature for 3 hours. 
Filtrate the mixture over celite and eliminate the solvent. Submit the crude to a SCX 
column to obtain a solid wich was fuilher purified by HPLC (Column: X-Terra MS CI 8. 
A= 10 Mm NH4HCO? pHS/B= CH.rNf. Grgdip.nt mode: fl-crn 30 to 70% B. Flow rats: 
ImL/min) to obtain the title compound (42 mg). Electrospray MS M-f 1 ion = 364. 'H- 
NMR (metanol-d4, 300 MHz): 8.60 (d, IH, J= 2.0 Hz), 8.32 (dd, IH, J= 2.2 and 8.5 Hz), 
7.19 (d, IH, J= 8.7 Hz), 7.01-6.98 (m, 2H), 2.85 (m, 4H), 2.63 (m, 2H), 1 .62 (m, IH),. 
1 .42 (q, IH, J= 7.3 Hz), 0.92 (d, 6H, J- 6.5 Hz). 

By the method of example 665 the following examples (examples 666-669) were 
prepared. The purification process is described in each case 

Example 666 

6-{4-[2-(3,3-Dimethyl-butylamino)-elhyl]-2,6-difluoro-phenoxy}-nicotinamide 




F 



Purification: HPLC (Column: X-Terra MS CI 8. A= 1 0 Mm NH4HCO3 pH8/B= CH^CN, 
Gradient mode: from 30 to 99% B. Flow rate: ImL/min ). Electrospray MS M+] ion = 
378. ^H-NMR (metanol-d,, 300 MHz): 8.48 (d, IH, J= 2.4 Hz), 8.23 (dd, IH, J= 2.4 and 
8.5 Hz), 7.12 (d. IH, 3= 8.5 Hz), 7.00-6.93 (m, 2H), 2.91-2.78 (m, 4H), 2.67-2.61 (m, 
2H), 1 .43-1 .38 (m, 2H), 0,87 (s. 9H). 
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Example 667 

6-[2,6-Difluoro-4-(2-pentylamino-ethyl)-phenoxy]-nicotinamide 




Purification: HPLC (Column: X-Tena MS CI 8. A= 10 Mm NH4HCO3 pH8:/B= (THaCN. 

I 

Gradient mode: from 25 to 70% B. Flow rate: ImlVmin). Electrospray MS M+1 ion = 
364. 'H-NMR (j-netanol-d4, 300 MHz): 8.59 (d. IH, .1= 2.4 Hz), 8.32 (dd, IH, J= b.4 and 
8.7 Hz), 7.19 (d, IH, J= 8.7 Hz), 7.02-7.00 (m, 2H), 2.88 (m, 4H), 2.65 (t, 2H, J= 13 Hz), 
1 .55 (m, 2H), 1 .35 (m, 4H), 0.93 (t,.3H, J= 6.7 Hz). 



Example 668. 

6-{4-[2-(Cyclohexylmethyl-amino)-ethyl]-2,6-difluoro-phenoxy) -nicotinamide 



I 




Purilication: KPLC (Column: X-Terra MS CIS. A= 1 0 Mm NH4HCO3 pH8/B= CH3CN. 

Gradient mode: from 30 to 99% B. Eow rate: ImL/min). Electrospray MS M+l!ion = 
390. 'H-NMR (metanol-d4, 300 MHz): 8.48 (d, IH, J= 2.4 Hz), 8.23 (dd, IH, J= 2.4 and 

8.9 Hz), 7.1 1 (d, IH, 8.8 Hz), 6.99-6.92 (m, 2H), 2.83 (m, 4H), 2.47 (d, 2H, j'= 6.9 
Hz),].72-1.59 (m,5H), 1.55-1.41 (m, IH), 1.31-1.05 (m, 3H), 0.94-0.81 (m.^H). 



Example 669 

6-{4-[2-(Cyclopropylniethyl-amino)-ethyl]-2,6-difluoro-phenoxy}-nicoiinamide 
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F 



Purification: HPLC (Column: X-Terra MS C18. A= 1 0 Mm NH4HCO3 pH8/B= MeOH. 
Gradient mode: from 35 to 80% B. Flow rate: ImL/min). Electrospray MS M+1 ion = 
348. ^H-NMR (metano]-d4, 300 MHz): 8.59 (d, IH, J= 2.4 Hz), 8.32 (dd, IH, J= 2.4 and 
8.7 Hz), 7.19 (d, IH, J- 8.7 Hz), 7.02-7.00 (m, 2H), 2.93-2.83 (m, 4H), 2.50 (d. 2H, J= 
6.9 Hz), 1.10-0.90 (m, IH), 0.55-0.49 (m, 2H), 0.20-0.15 (m, 2H). 

General Procednre:Reductive Amination (Examples 670-693> 
To a mixture of amine (1 equiv), aldehyde (1.5 equiv) in 5% AcOH/methanol (0.2 M) 
was added NaCNBH4 (5 equiv) and the resulting reaction mixture was stirred for 2 hours 
under nitrogen atmosphere at room temperature. The reaction can be monitored by 
electrospray MS or TLC, Ethyl acetate was added to the reaction mixture and washed 
twice with saturated aqueous solution of NaHCOa- Tlie organic layer was separated^ dried 
over anliydrous NaS04 and the solvent evaporated to yield a residue which was purified 
by flash chromatography using chloroform/ethanol/NH40H, 94.5/5/0.5) to afford the title 
compound as a white solid. 

Example 670 

6'[4-((3-Methyl-butyl), cyclopropylmethy] amino methyl)-2>fluoro phenoxy] 
nicotinonamide 




The title compound was prepared by reductive aniination of 6-[2-fluoro-4'((3-metliyl- 
butyl) aminomethyl)phenoxy]nicotinamide with cyclopropylcarboxaldehyde. 
83% Yield. Mp94.5T. 
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'HNMRCCHClj-i/a) 5: 8.55 (d, IH, J=.2.4 Hz), 8.15 (dd, IH, J = 8.5, 2.4 Hz)i 7.28-7.10 
(m. 3H), 6.98 (d, 1 H, J = 8.5 Hz), 6.53 (bs, 2H), 3.62 (s, 2H). 2.56 (t, 2H, J = 7.4 Hz), 
2.33 (d, 2H, J = 7.4 Hz), 1.65-1.55 (m, IH), 1.55-1.40 (m, 2H), 0.85 (d, 6H+1H, J= 6.5 
Hz), 0.47 (m, 2H). 0.53 (m, 2H). 

'^CNMRCCHCh-^s) 5: 167.9, 165.4, 156.4, 153.1, 147.6, 139.7, 139.3, 125.cl, 123.5, 
117.3,110.9,59.0,58.0,52.3,36.2,26.6,23.1,8.9,4.3. 
MS (Electrospray): 386.2 (MVi). 

Example 671 | 

6-[4-(f3-Methy]-buty]), cyclohexylmethyl amino methyl)-2-flunro nhennxy] j 

I 

nicoiinonamide I 



CONH, 




Tlie title compound was prepared by reductive amination of 6-[2-fluoro-4-((3-methyl- 
butyl) aminomethy])phenoxy]nicotinamide with cyclohexylcarboxaldehydp. 
71% Yield; Mp 110-1°C j 
'H NMR (CHCh-i/j) 5: 8.55 (d, lH../= 2.? Hz), S.15 (dd, JH, J = 8.6, 2.^ Hz), 7.28-7.10 
(m. 3H), 6.98 (d, m,J= 8.6 Hz), 6.37 (bs, 2H), 3.49 (s, 2H), 2.'!0 (t. 2H,|.I = 7.2 Hz), 
2.15 (d, 2H, J = 7.2 Hz), 1.75-1.10 (m, 13H), 1.55-1.40 (m,2H), 0.83 (d, 6H+1H, J = 6.6 
Hz). j 
'^CNMR (CHCWs) 5: 167.8, 165.5, 156.4, 153.1, 147.5, 139.7, 139.1, :i24.9, 123.5, 
1 1 7.2. 1 1 0.9, 69.0, 61 .8, 58.9, 52.9, 43.0, 36.5, 32.2, 29.9, 26.5, 23.0. 
MS (Electrospray): 428.4 (M^+l). 
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Example 672 

6-[4-(((3-Pyridylethyl), ethyl amino methyl)-2-fluoro phenoxy] nicotinonamide 




The title compound was prepared by reductive amination of 6-[2-fluoro-4-((3-methyl- 
butyl) aminomethyl)phenoxy]nicotinamide with acetaldehyde. 
51% Yield. 

'H NMR {CHCh-di) 5: 8.58 (bs, IH), 8.40 (bs, 2H), 8.20 (dd, IH, J= 8.9, 2;4 Hz), 7.45 
(d, IH, J= 7.7 Hz), 7.25 (dd, m,J = 7.9, 3.8 Hz), 7.15-7.00 (m, 4H), 6.80 (bs, IH), 6.20 
(bs, IH), 3.59 (s, 2H), 2.70 (m, 4H), 2.55 (c, 2H, J= 7.0 Hz), 1 .04 (t, 3H, J = 7.0 Hz). 
'^CNMR (CHCh-dj) 5: 167.7, 165.3, 156.4, 153.1, 150.3, 147.6, 139.8, 139.5, 139.4, . 
139.3, 136.8, 136.4, 125.0, 124.7, 123.6, 1 16.9, 1 10.9, 57.6,57.7,47.7,31.3, 12.2. 
MS (Electrospray): 395.4 (M*+ 1 )'. 

Example 673 

6-[4-(Cyclopropyl methyl amino methy])-2-fluoro phenoxy] nicotinonamide 




F 



The title product was prepared following standard reductive aminaiion techniques with 
cyclopropylmethyl amine and 6-(4-fonTiy]-2-fluorophenoxy)nicotinamide. 

58%Yield.MP 128-9°C 

•HNMR (MeOH-rf4) 8:8.60(d, 1H,J=2.4 Hz). 8.27 (dd, 1H,J = 8.7,2.4 Hz), 7.33-7.18 
(m, 3H), 6.98 (d, IH. J = 8.7 Hz), 3.81 (s, 2H), 2.44 (d, IH, J= 6.7 Hz), 1.00 (m, IH), 
0.5r(m,2H),0.16(m,2H). 
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'^CNMR (MeOH-t/^) 5: 170.0, 166.6, 157.9, 154.6, 149.1, 141.0, 140.7, J26.8,|l26.3. 



125.3, 118.2, 111.8, 55.2,53.7, 11.8,4.5. 
MS (Electrospray): 3]6.1(M*+1). 



Example 674 , 

6-[4-(Cyc]ohexyl methyl amino methyl)-2-fluoro phenoxy] nicotinonamide j 
The title product was prepared following standard reductive amtiiation techniques with 
cyclohexylmethy] amine and 6-(4-fonT)y]-2-fluorophenoxy)nicotinamide. 

,CONH„ 




58% Yield. MP 152-3°C. 
'H NMR (MeOU-d,) 5: 8.60 (d, IH, J= 2.2 Hz), 8.26 (dd, m,J = 8.5, 2.2 Hz), 7.35-7.15 
(m, 3H). 7.01 (d. IH, J= 8.7 Hz), 3.78 (s. 2H), 2.45 (d, lH,y=6.7 Hz), 1.90il.65 (m, 
5H), 1 .55 (m, IH), 1 .45-1.15 (m, 3H), 1.00-0.80 (m, 2H). I 
'^CNMR(MeOH-i/4) 5: 170.0, 166.7, 157.9. 154.6, 149.1, 141.2, 140.8, 126.p, 126.3, 
125.3, 118.2, 111.7,57.0,54.1.39.2,32.9,28.1,27.5. j 
MS (Electrospray): 358.1 (M^+l). I 
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Example 675 

6-[4-(Cycloheptylamino methy])-2-fIuoro phenoxy] nicotinonamide 
The title product was prepared following standard reductive amination techniques with 
cycloheptylamine and 6-(4-fomiyl-2-fluorophenoxy)nicotinamide. 




69% Yield. 

'H NMR (MeOH-rf4) 5: 8.59 (d, IH, J= 2.2 Hz), 8.26 (dd, IH, J = S.5,2.2 Hz), 7.34-7.18 
(m, 3H), 7.10 (d, IH, 7 = 8.7 Hz), 3.80 (s, 2H),2.75 (bs, IH), 1.85-1.70 (m, 5H), 1.70- . 
1.35 (m,7H). 

'^ClvIMR (MeOH-rf4) 6: 170.0,166.7, 157.9, 154.6, 149.1, 141.2, 126.8, 126.4, 126.3, 

125.3,118.3,111.7,58.3,34.9,28.6,27.4,25.8. 

MS (Electrospray): 358.1 (M*+l). . 

Example 676 

6-[4-(Cyclooctylamino methyl)-2-fluoro phenoxy] nicotinonamiae 




Tlie title product was prepared following standard reductive amination techniques with 
cyclooctylamme and 6-(4-formyl-2-fluorophenoxy)nicotinamjde in 49% Yield; 
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'H NMR {MtOU-d^) 5: 8.59 (d, IH, J= 2.4 Hz), 8.26 (dd, IH, J = 8.7, 2,4 Hz)' 7.40-7.20 
(m, 3H), 7.08 (d, 1 H, 7 = 8.7 Hz), 3.78 (s, 2H). 2.68 (bs, IH), 2.00-1 .85 (m, 2H). 1 .80- 
1.40(m, 14H). 

'^CNMR (MeOH-t/O 5: 170.0. 166.7, 157.9, 154.6, 149.1, 141.1, 140.9, 126.8, 126.3, 
1 25.3, 1 1 8.2, 1 11 .7, 59.6, 51 .4. 38.8, 35.6. 29.7, 26.0. 
MS (Electrospray): 372.3 (M*+l). 



Example 677 

6-[4-(?er/-butylamino methyl)-2-fluoro phenoxy] nicotinonamide 




CONH, 



The title product was prepared following standai-d reductive amination techniques with 
/err-butylamine and 6-(4-formyl-2-f]uorophenoxy)nicotinamide in 12 % yield. 
'H NMR (MeOH-i^) 5: 8.58 (d, IH, J= 2.4 Hz), 8.27 (dd, IH, J = 8.7. 2.4 Hz). 7.35-7.20 
(m, 3H), 7.10 (d, 1H,^ = 8.7 Hz), 3.75 (s,2H), 1.22 (s,9H). j 
'^C NMR (MeOH-^/^) 8: 170.1, 166.7, 157.6, 154.6, 149.0, 141.6, 141.5, 126.^', 126.4, 
125.3, 118.4, 111.6, 52.4,47.5, 29.1. 
MS (Electrospray): 31 8.HM*+1). 

Example 678 j 
6-[4-(2-furylmethy] amino niethyl)-2-fluoro phenoxy] nicotinonamide 
The title product was prepared following standard reductive amination techniques with 2- 
furylmethyi amine and 6-(4-formyl-2-fluorophenoxy)nicotinamide. 

XONH, 




N 
H 



f 

F 



27% Yield. 
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'H NK4R (MeOH-J4) 6: 8.60 (d, IH, J= 2.0 Hz), 8.26 (dd, IH. J = 8.7, 2.0 Hz), 7.46 (bs, 
IH), 7.30-7.15 (m, 3H), 7.08 (d, IH, J = 8.5 Hz), 6.37 (bs, IH), 6.29 (bs, IH), 3.77 (s, 
4H). 

'^CMMR (MeOH-^4) 5: 170.0, 166.7, 158.0, 154.8, 149.1, 143.7, 141.2, 140.5, 140.4, 
126.8, 126.4, 126.3, 125.3, 118.3, 111.7, 109.1,52.9,46.0. 
MS (Electrospray): 342. 1 (IVlVl ). 

Example 679 

(S)-6-[4-(Methylbenzyl amino methyl)-2-fluorophenoxy] nicotinonamide 
The title compound prepared following standard reductive arnin?tion wiih (S)- 
methylbenzylamine and 6-(4-fon'nyl-2-fluorophenoxy)nicolinamide. 




50% Yield. 

'H NMR (MeOH-^/4) 8: 8.59 (d. IH, J= 2.0 Hz), 8.30 (dd, IH, J = 8.5, 2.0 Hz), 7.40-7.30 
im, 4H), 7.28 (m, IH), 7.18 (m, 2H), 7.09 (m, 2H), 3.81 (c, IH, J = 6.7 Hz), 3.60 (AB 
system, 2H), 1 .39 (d, ^H, J = 6.7 Hz). 

'^CNMR (MeOH-^^O 5: 170.1, 166.7, 157.9, 154.6, 149.0, 146.4, 141.2, 130.0, 128.4, 
127.2, 126.8, 126.3, 126.2, 125.2, 118.1, 111.7,58.9, 51.7,24.5. 
MS (Electrospray): 366. 1 (ivT+l ). 
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Example 680 \ 
(R)-6-[4-(Methylben2y] amino methyl)-2-fluoro phenoxy] nicotinonaniide 
The title compound was prepared following standard reductive amination with (R)- 
methylbenzylamine and 6-(4-formyl-2-fluorophenoxy)nicotinamide. 



CONH, 




28.4, 



39% Yield. 

'H NMR (MeOH-rf4) 5: 8.59 (d, IH, 7= 2.0 Hz), 8.30 (dd, IH, / = 8.5, 2.0 Hz), 7.40-7.30 
(m, 4H), 7.28 (m, IH), 7.18 (m, 2H), 7.09 (m, 2H), 3.81 (c, IH, J= 6.7 Hz), 3.60 (AB 
system, 2H), 1 .39 (d, 3H, J = 6.7 Hz). 

'^CNMR (MeOH-JO S: 170.1, 166.7, 157.9, 154.6, 149.0, 146.4, 141.2, 130.0, 
127.2, 126.8, 126.3, 126.2, 125.2, 1 18.1, 1 11.7, 58.9, 51.7, 24.5. 
MS (Electrospray): 366.1 (M^+1). 



Example 681 

Synthesis of 6-(4-Ethy]aniinomethyl-2-fluoro-phenoxy)-nicotinamide 

O 




N 

P Using ethylamine and 2-fiuoro-4- 

formylphenoxynicotinamide, the title product was obtained in 72% Yield i 
'H NMR (DMSO, 300 MHz) 8: 8.54 (dd, J = 1 .8, 1 H), 8.27 (dd, J = 7.4, 1 .6 Hz,| IH), 
8.00 (brs, ]H),7.46 (br s, IH), 7.3-7.1 tm, 4H), 3.68 (s, 2H), 2.49 (q, 2H), 1.02j(t, J 
4.6 Hz, 3H). 

MS (Electrospray): (M^'+l) 290.2 
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Example 682 

Synthesis of 6-(2-F]uoro-4-propy]amiiiometliyl-phenoxy)-nicotinamide 

O 




NH2 



Using n-pvopy]aniine and 2-fluoro-4-fonnylphenoxynicotinamide, the title product was 
obtained. 

MS (Elecirospray): (MVi) 304,2 (M""-]) 302.3 

HPLC = 90% % 5Mm (5/95 to 95/5 ACN/(0.1%TFA in water) over 1 0 minutes, Zorbax 
SB-Phenyl 4.6mm\15cmx5micron, X=254nM.de 



Using hexylamine and 2-fluoro-4-formylphenoxynicotinaiTiid'* *he title product was 
obtained. 



MS (Elecirospray): (M^+1) 346.2 (M*-l) 344.4 

HPLC = 98% @ 5.98m (5/95 to 95/5 ACN/(0.)%TFA in water) over 10 minutes, Zorbax 
SB-Phenyl 4 .6nimx 1 5cmx5micron, X=254nM.de 



Example 683 

Synthesis of 6-(2-Fluoro-'4-]iexylaminomethyI-phenoxy)-nicotinamide 




NH2 
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Example 684 j 

j 

Synthesis of 6-[2-Fluoro-4-(isobutylaiiiino-iTiethyl)-phenoxy]-nicotinamjde 

Q • ! 




Using isopropylamine and 2-fluoro-4-formylphenoxynicotinamide, the title product was 
obtained. j 
MS(Electrospray): (M*+1)3]S.2 j 
HPLC = 94% @ 5.72ni (5/95 to 95/5 ACN/(0.] %TFA in water) over 1 0 minutes, Zorbax 
SB-Phenyl 4.6iTimxl5cmx5micron, }t=254nM.de ] 



Example 685 

Synthesis of 6-[2-Fluoro-4-(isobiity]amino-methyl)-phenoxy]-nicotinamide 

o ) 




Using 2,2-dimethy)propyl amine and 2 fluorG-4-foinjyiphenoxynicotinamide, the title 

I 

product was obtained. . | 

MS (Electrospray): (M^l) 332.2 (M^-l) 330.4 j 
HPLC = 99% @ 5.79m (5/95 to 95/5 ACN/(0.]%TFA in water) over 10 minutejs, Zorbax 
SB-Phenyl 4.6mmxl5cmx5micron, X=254nM.de | 
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Example 686 



Synthesis of 3-Fluoro-4- {4-[(2-pyridin-2-yl-ethylamino)-meihyl]-phenoxy }-ben2amide 



Using 2-pyridino-2-ethylamine and 4-fo]Tny]phenoxy-3-fluorobenzamide (Example 243, 
step3), the title product was obtained in 52% Yield. 

'H NMR (CD3OD, 300 MHzl 8: 8.41 (d, J = l.S, IH). 8.37 (dd, .7 = 4 ?_ 1.5 Kz, IH), 
7.78 (d, y = 1 .8, IH), 7.74-7.64 (m, 2H), 7.3S-7.33 (m, 3H), 7.07-6.97 (m, 3H), 3.77 (s, 
2H), 2.85 (s, 4H). 

HPLC = 94% @ 5.56]n (5/95 to 95/5 ACN/(0.1%TFA in water) over 10 minutes, Zortiax 
SB-Phenyl 4.6mmxl5cmx5micron, ?i=254nM.de 
MS (Electrospray): (M*+]) 366.1 (M*.l) 364.3 

Example 687 

Synthesis of 2-Fluoro-4-{4-[(3-methyl-butylamino)-nieihyl]-phenoxy)-benzamide 
I 0 



Using 3-niethylbutylamine and 4-formylphenoxy-2-fluoroben2amide, the title product 
was obtained in 10% Yield. 

'H NMR (CD3OD, 300 MHz) 5: 7.82 (m, IH), 7.42 (d, J = 8.7Hz, 2H), 7.07 (d, J = 8.7 
Hz, 2H), 6.83 (dd, J = 6.9, 2.1 Hz, IH), 6.72 (dd, J = 12.6, 2.1 Hz, IH), 3.77 (s, 2H), 
2.65-2.59 (m, 2H), 1 .66-1 .57 (m, IH), 1 .47-1 .40 (m, 2H), 0.91 (d, J = 6.6 Hz, 6H). 
M S (Electrospray) : (MV 1 ) 3 3 1 .2 





BNSDCX:iD <WO 2004026305A1„IA> 



wo 2004/026305 



PCT/US2003/026300 



42S 



Example 688 . j 

Synthesis of 3-Methoxy-4-{4-[(3-melhyl-butylamino)-methyl]-phenoxy}-benzamide 

Q I 




Using 3-metliylbiuylaniine and 4-fomiy]phenoxy-3-methoxybenzamide, the title product 
was obtained in 15% Yield. 
'H NMR (CD.OD, 300 MHz) 5: 7.62 (d.J = 2.4 Hz. ]H), 7.46 (dd, J - 8J, 1.8 Hz, JH), 
7.30 (d, J = S.7, 2H), 6.96 (d J = 8.1 , ] H), 6,88 (d, J = 8,4, 2H), 3.77 (s, 2H), 2.62-2.57 
(m, 2H), 1.65-1 .56 (m, 3H), 1.46-1.38 (m, 2H), 0.90 (d, J= 6.6 Hz, 6H). 1 
MS (Elecirospray):(MVl) 343,25 | 
HPLC = 98% @ 5.95m (5/95 to 95/5 ACN/(0.]%TFA in water) over .1 0 minutfes, Zorbax 
SB-Phenyl 4.6mmx 1 5cmx5micron, X.=254nM.de j 

Example 689 I 

I 

Synthesis of 2-Methyl-4- {4-[(3-methy]-butylamino)-methyl3-phenoxy} -benzamide 



I 




2H), 6.97 



Using 3-methylbulyIamine and 4-fomiylpbenoxy-2-methylbenzamide, the title product 
was obtained in 7 1 % Yield. 

'H NMR (CD3OD, 300 MHz) 5: 7.42 (d, J = S.4 Hz, ] H), 7.36 (d, J = 6,6 Hz 
(d, = 8.4, 2H), 6.67-6.83 (ni, 2H), 3.74 (s, 2H), 2.65-2.58 (m, 2H), 2.40 (s, 3H), 1 .63- 
1.59(m, IH), l,47-1.39(m,2H),0.9] (d,,7= 6.6Hz,6H). I 
MS (Electrospray): (MVI) 341.3 (ivT-l) 239.4 | 
HPLC = 91% @ 6.07ni (5/95 to 95/5 ACN/(0.1%TFA in water) over 10 minutes, Zorbax 
SB-Phenyl 4 .6mmx 1 5cnix5micron, ^=254nM.de I 
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Example 690 

Synthesis of 3-Methy]-4- {4-[(3-methyl-butylamino)-methyl]-phenoxy] -benzamide 




Using 3-methylbutylamine and 4-formy]phenoxy-3-melhj'lbenzamide, the title product 
was obtained in 60% Yield. 

'H NMR (CD3OD, 300 MHz) 5: 7.81 (d, J = 0.9 Hz, IH), 7.68-7.64 (m IH), 7.35 (d,,/ = 
6.6, 2H), 6.92 (d, J = 6.6, 2H), 6.81 (d, J = 6.6, IH), 3.75 (s, 2H), 2.64-2.60 (m, 2H), 2.31 
(s, 3H), 1.64-1.60 (m, IH), 1.47-1,41 (m, 2.H), 0.92 (d,y- 6.6 Hz, 6H). 
MS (Electrosp.ray): (M^+1) 327.2 

Example 691 

3-Fliioro-4-{4-[3-melhylbutylamino)-methyl]phenoxy}-benzamide 




Reductive aminalion using the intermediate of Example 243 step 3, and 3- 
methy]buty]amii:)e, afforded the title compound in 96% Yield 

^H NMR (CD3OD, 200 MHz) 5: 7.76 (dd, J = 1 1 .6, 2.2 Hz, IH), 7.69-7.63 (m, IH), 7.36 
(d, J = 6.7 Hz, 2H), 7.08-6.97 (m, 3H), 3.73 (s, 2H), 2.65-2.55 (m, 2H), 1.67-1.53 (m, 
1 H), 1 .47-1 .36 (m, 2H), 0.90 (d, J = 6.4 Hz, 6H). 

HPLC = 98% @ 6.00m (5/95 to 95/5 ACN/(0. 1 %TFA in water) over 1 0 minutes, Zorbax 
SB-Phenyl 4.6mmxl5cmx5micron, X=254nM.de . 
MS (APCI):(M^+1) 331.1 

Example 692 

3-F]uoro-4-{4-[(3,3-Dimethyl-butylamino}-methy]-phenoxy}-3-fluoro-benzamide 
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Reductive amination using the intennediate of Example 243 step 3, and 3,3- ! 
dimethylbutylamine, afforded the title compound in 62% Yield j 
'H NMR (CD3OD, 200 MHz) 5: 7.76 (dd, 7 = 1 1 .6, 2.2 Hz, IH), 7.74-7.64.(m,| IH), 7.36 
(d, J = 6.7 Hz, 2H), 7.08-6.97 (m, 3H), 3.73 (s, 2H), 2.64-2.56 (m, 2H), 1 .49-li.41 (m, 
:H), 2.1{s, 9H). ' 
MS (APCl): (M*+l) 345.2 

Example 693 

3-Fh)oro-4-(4-pentylaminometliyl-phenoxy)-benzamide 




Reductive aminatioH using the iniermediate of Example 243 step 3, ar.d pcniyiaminc. 

afforded the title compound in 94% Yield. j 

■'H NMR (CDjOD, 200 MHz) 8: 7.77 (dd, J = 1 1 .6, 2.2 Hz, ] H), 7.74-7.69 (m, i K), 7.36 

(d. J = 6.7 Hz. 2H), 7,08-6.97 (m, 3H), 3.73 (s, 2H), 2.60-2.53 (m, 2H), 1 .57-) .50 (m. 

2H). 1.39-1.29 (m, 4H). 0.91(1, J = 6.7 Hz, 3H). I 

MS (APCl): (M*+l) 331.1 ! 



Example 694 

3.5-Difluoro-4-{4-[3-methyl-butylamino)-methyl]-phenoxy}-ben2amide 



i 
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Step! 




3,5-Difluoro-4-{4-fonnyl-phenoxy)ben2onitrile ^ ■ 

Basic displacement reaction of 4-hydroxy benzaldehyde and 3,5-difluorobenzojiitrile 
using potassium carbonate in anhydrous DMF at reflux temperatures affords the above 
compound. 
76% Yield , 

'H NMR (CDClj, 200 MHz) 6: 9.93 (s, IH), 7.87 (d, 7 = 8.8 Hz, 2H), 7.3.8 {d,7 = 6.6 Hz, 
2H),7.04(d,J = 8.4Hz,2H). 

'^C NMR (CDCI3, 300 MHz) 5: 1.89.9, 157.4, 152.0 (d, 'JcF= 252.1), 146.9 (d, Vcf= 
11.0), 132.2, 132.0, 129.0, 12s!7, 128.6, 120.3, 120.0. 119.9 (d, Vcf= 1.4), 1 16.7,. 1 16.3 
(d, VcF= 2.3), 107.1 (d, VcF= 8.1). 15.0. 

Step 2 




3,5-Difluoro-4-(4-foTmyl-phenoxy)benzai"nide 

Hydrolysis of the compound of step 1 using hydrogen peroxide and potassium carbonate 

in DMSO as described previously afford the above compound in 99% yield. 

'H NMR {DMSO, 200 MHz) 5: 9.89 (s, IH), S.15 (brs.lH), 7.90 (d, J = 8.8 Hz. 2H), 7.80 

(d, J = S.8 Hz, 2H), 7.71 (brs.lH), 7.1 S (d, 7 = S.8 Hz, 2H). 

MS (APCI): (M^+1) 278.0 (M^-l) 276.0 
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Step 3 

3,5-Difluoro-4-{4-[3-methy]-butylamino)-niethyl]-phenoxy}-ben2amide 




F 

Reductive amination of the compound of step2 with 3-methylbutylainine affords the tittel 
compound in 61 % Yield j 

NMR {CD3OD, 200 MHz) 5: 7.66 (d, J - 8.9 Hz, 2H), 7.3 1 (d. J = 8.6 Hz, 2'h), 6.91 

! 

(d, J= 8.6 Hz, 2H), 3.70 (s, 2H), 2.60-2.53 (m, 2H), 1 .66-1.49 (ni, IH), 1,46-1.35 (m, 
2H),0.S9(d,J = 6.4Hz, 6H). | 
MS (APCI):(MVi) 349.1 j 

Example 695 

Synthesis of 3-Fluoro-4-(4-{[meihyl-(3-methyl-butyl)-amino]-methyl}-phenoxy)- 

benzamide 




Reductive amination using fonnaldehyde and the compound of Example 691 affords the 
title product. j 

NMR (CD3OD, 300 MHz) 5: 7,76 (dd, J = 1 1.4, l.S Hz, IH), 7.68-7.65 (m,|]H), 7.34 
(d, J = 6,6, 2H), 7.08 (ni. IH), 7.00 (d, J = 6.6, 2H), 3.51 (s, 2H), 2.44-2.39 (mj 2H), 2.20 
(s, 3H), 1 .60-1 .55 (m, 1 H), 1 .47-1 .39 (m, 2H), 0.90 (d, J = 6.6 Hz, 6H). | 
MS (Electrospray): (M^l) 345.2 (M^-l) 343.3 j 
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Example 696 

Synthesis of 3,5-Difluoro-4-(4-{[methyl-(3-melhyl-butyl)-aniino]-iiiethyl}-phenoxy)- 

benzaniide 




F 



Reductive aniination using formaldehyde and the. compound of Example 694, step3 . 
affords title product in 66% Yield. 

'H NMR (CDsOD, 300 MHz) 5: 7.66 (d, J = 9,0 Hz, 2H), 7.28 (d, J = 8.4 Hz, 2H), 6.90 
(d,y = 8.4 Hz, 2H), 3.47 (s, 2H), 2.41-2.36 (m, 2H), 2.17 (s, 3H), 1.60-1.50 (m, IH), 
1 .45- 1 .39 (m, 2H), 0.88 (d, J = 6.6 Hz, 6H). 
MS (Electrospray): (M^l) 363.2 (M^-l) 361.3 



Example 697 




Synthesis of 

To a solution of Example 227 in chlorofomi was added m-CPBA (1.01 equiv) and the 
reaction mixture stirred for 6 hours at room temperature. It was quenched with few drops 
of sodium bicarbonate. The organic phase was separated and dried over magnesium 
sulphate, filtered and concentrated to yield a white solid. Purify by eluting through a 5 g 
ISCO® column CHCI3: 30 % (EtOH : NH4OH 10 %) to afford the title compound as a 
solid. 
20% Yield 

NMR (CD3OD, 300 MHz) 5: 8.59 fdd.y = 1.8, 0.9 Hz, IH), 8.28-8.25 (m, IH). 7.55 
(s, IH), 7.46 (d, J = 8.4, Hz, IH), 7.1 1 (d,.; = 8.1 Hz, IH), 7.03 (d, J= 8.7 Hz, IH), 4.37 
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(q, 2H), 3.12-3.07 (m, 2H), 2.99 (s, 3H), 2.17 (s, 3H), 2.00-1 .80 (m, IH), ].8]-lj70 (m. 

I 

IH), 1.69-1.60 (m, IH), 0.98 (dd, J= 6.6, 1,2 Hz, 6H), j 
MS (Electrospray): (M^+I) 358.1 (M^-1) 356.3 j 

HPLC - 90% @ 5.94m (5/95 to 95/5 ACN/(0.1%TFA in water) over 10 minutes', Zorbax 
SB-Phenyl 4.6mmxl5cmx5micron, )L=254nM.de 



I 



Example 698 



4-{2-ChlorO"4-[(2-lhiophen-2-yl-ethy]amino)-methyl]-phenoxy}-benzamide 




Step 1 : Preparation of Intermediate 1 
4-(2-ChIoro-4-formyl-phenoxy)-ben2amide 

CI 



Mix 3-chloro-4-fluorobenzaldehyde (3.28 g, 20.7 mmol), 4-hydroxybenzamide (j3.12 g, 
22.7 mmol), potassium carbonate (4.29 g, 3 1 .0 mmol) and dimethylacetamide (8p mL) in 
a flask. Heat the reaction to 100 °C for 3 hours. Let cool to ambient (room) temjierature 
and pour into water (200 mL). After trituration, filter the solid formed and dry on a 
vacuum pump to obtain the product (5.35 g, 94%). NMR (DMSO-de) 9.94 (sj IH). 
8.13 (d, J = 1.7 Hz, IH), 7.98 (bs, IH), 7.94 (d, J - 8.5 Hz, 2H), 7.88 (dd, J = 1.7 Hz, 8.5 
Hz, IH), 7.36 (bs, IH), 7.21 (d, J = 8.5 Hz, IH), 7.14 (d, J = 8,5 Hz, 2H). 



Step: 
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Mix 4-(2-chloro-4-fonTjy]-phenoxy)-benzamide (0.19 g, 0.70 mmol), 2-thiopheri-2-yl- 
elhylamine (0.074 mL, 0.63 mmol), and metlianol (8 mL) in a 20 mL vial. After the 
reaction mixture solubilizes, add 3 A molecular sieves (0.50 g) and stir for 8 hrs. Cool in 
an ice bath for 1 0 min and add sodium borohydride (0.048 g, 1 .27 mmol). Remove ice 
bath and stir for 2 lirs. Purify by placing directly onto an SCX column (5 g) using 
methanol to load and wash and 2M NH3 in CH3OH as eluant to obtain the product (0.23 
g, 94%), serial number 2136018.. Mass spectrum (ion spray): m/z = 387.2 (M+1); 
NMR (DMSO-do) 7.89 (bs, IH), 7.86 (d, J = 8.5 Hz, 2H), 7.57 (s, IH), 7.34 (d, J = 8.5 
Hz, IH), 7.30-7-26 (m, 2H), 7.16 (d, J = S.S Hz, IH), 6.95-6.84 (m, 4H), 3.74 (s, 2H), 
2.94(tJ = 7.1 Hz,2H),2.75(t,J = 7.1 Hz,2H). . 

Example 699 

4'{2-Chloro-4-[(3,3-dimethyl-butylamino)-methyl]-phenoxy}-benzamide 




Reductive amination of the coinpound of Example 698, Stepl and 
3.3,dimei]"iylbuty]amine affords the title product (0,21 g, 99%). Mass spectrum (ion 
spray): m/z = 361 .3 (M+1); 'H NMR (DMSO-dr.) 7.89 (bs, IH), 7.86 (d. J = 7.7 Hz, 2H), 
7,56 (s, IH), 7.33 (d, J - S.2 Hz, IH), 7.28 ^bs, IH), 7,1 6 (dj = 7.7 Hz, IH), 6:89 (d, J = 
7.7 Hz, 2H), 3.69 (s, 2H), 2.49 (t, J = 7.7 Hz, 2H), 1 . 35 (t, J = 7.7 Hz, 2H), 0.85 (s, 9H). 

Example 700 

.4--|2-Chloro-4-[(3-methyl-buty]amino)-methyl]-phenoxy] -benzamide 




C! 



Reductive animation of the compound of Example 698, Stepl and 3-methylbutyl amine 
affords the title product (0.20 g, 92%). Mass spectrum (ion spray): m/z= 347.3 (M+l): 
. ^H NMR (DMSO-d6) 7.90 (bs, IH), 7.86 (d, J = 8.3 Hz, 2H), 7.55 (s, IH), 7.33 (d, J = 8.3 
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Hz, IH), 7.28 (bs, IH), 7.15 (d, J = 8.3 Hz, IH), 6.89 (d, J = 8.3 Hz, 2H), 3.67 (d, J = 6.7 
Hz, 2H), 2.46 (t, J = 7.8 Hz, 2H), 1.61 (septet, J = 6.7 Hz, IH), L30 (q, J = 6.7 Hz, 2H), 
0.83 (d. J = 6.7 Hz, 6H). 

Example 701 




Step 1 




OHC 



4-Hydroxybenza)dehyde (2.94 mol), 2-chloro-5-cyanopyridine (2.94moI) and 
approximatelyt 5.7L of dimethylacetamide were stirred under nitrogen atmosphere. 
Potassium carbonate ( 6.17mol) was added and the mixture was heated.the at about 100 
**C for about 4 hours or until complete as detennined by HPLC analysis The mixture was 
Tlie reaction jnivture was stirred overnight at room temperature. The product was 
precipitated by adding ice waier and allowing to cool with stining. Tlie product was 
filtered and the wetcake was rinsed with water. Afer air drying, the product was further 
dried under vacuum at 50 °C. 



Step 2 




The product of step] (2.86mo]), potassium carbonate (1 .42mol), and DMSO (2.6L) were 
stirred at room temperatuie. Tlie inixrure was then cooled to ] 8 .°C in an ice-bath, 
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followed by the dropwise addition of 30% hydrogen peroxide (321niL, 3,]4mol). The 
observed exotherm was controlled to 52 by a slow peroxide addition rate and adding 
more ice to the ice-bath. The progi ess of the reaction was monitored by HPLC which 
showed consumption of the nitrile. The mixture was allowed to warm to room 
temperature, poured into ice water (about 13L) and stirred for 45 minuteis. The mixture 
was vacuum filtered and rinsed with water (2 x 3L). The solid was further dried in a 
vacuum oven at 50oC for 3 days to afford approximately80% yield. 

Step 3: 




The product of step 2 (2.28mol), 672 grams of activated molecular sieves, and 
isopentylamine (3.42mol) were stirred in methanol (12.5L) at room temperature. The 
mixture was stirred overnight (approximately 16 hours) at room temperature. Upon 
consumption of the aldehyde as determined by HPLC ananlysis, sodium borohydride 
((34.50g) was added as a solid in 25 gram ponions until used up. The reaction mixture 
was stirred overnight at room temperature and worked as described previously (adjusting 
jO^ larger aujounts of compound) following procedures described previously. To afford 
-l*r>Mt a 93%step 3 yield. 

Step 4 




.HCl 

The product of step 3 (1 .6t>mol) was dissolved in 95:5 EtOH/HsO solvents. The solution 
was heated to 60 °C followed by addition IN HCl solution (1 .66L) over 15 minutes at 60 
^C. An additional 500 mL of 95:5 ethanol/water was added to rinse in all of the HCl 
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solution. The resulting mixture was stirred at 60 °C for 2 hours. The mixture was 
allowed to cool to room temperature. The mixture was filtered and thesolid was rinsed 
with 4 X 500mL 95:5 ethanol/water. The solide was dried in a vacuum overnight at 45 oC 
until drying loss was negligible. Step 4 yield was about 93%. ! 

i 

Mass spectj-um (ion spray): m/z = 314.7 (M+1), 'H NMR 5 (ppm) 1.03 (d, 6H), 1.78 (s, 
3H), 3.40 (s. 2H), 4.54 (s, 2H), 7.41-7.50 (m, 5H), 7.82-7.85 (m, 2H), 9.06-9.o|8 (m, IH), 
9.23-9.25 (ni, IH). , i 

.'^CNMR: 503pni) 20.56, 25.78, 34.71, 48.06, 51.67, 1 12.88, 121.58, 125.66, jl 30.98, 
133.30,140.45,148.98,152.17,161.58,166.30. j 

i '. 

Example 702 j 

4-(2-Chloro-4-pentylaminomethyl-phenoxy)-benzaniide j 

O I 

~NH2 




Reductive amination of the compound of Example . 698, Stepl and pentylamine affords 
the title product t (0.22 g, 98%). Mass spectrum (ion spray): m/z = 347.3 (M-jl); 'H 
NMR (DMSO-de) 7.89 (bs, IH), 7.86 (d, J = 8.9 Hz, 2H), 7.55 (s, IH), 7.33 (d, J = 8.4 
Hz, IH), 7.27 (bs, IH), 7.15 (d, J = 8.4 Hz, IH), 6.89 (d, J = 8.9 Kz, 2H), 3.67 (s, 2H), 
2,45 (t, J = 6.7 Hz, 2H), 1.45-1.37 (m, 2H), 1.28-1.23 (m, 4H), 0.87-0.82 (m, Ih). 

Example 703 

3-Chloro-4-{4-[(2-thiophen-2-yl-ethylamino)-methyl]-phenoxy)-ben2amide 

CI 

Step 1 : 3-Chloro-4"(4-formyl-phenoxy)-benzonitrile 
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O 




CI 



Mix 4-hydroxy-ben2aldchyde (0.86 g, 7.07 mmol), 3-chloro-4-fluoro-benzonitriIe (1.00 g, 
6.43 mmol), cesium carbonate (3.14 g, 9.64 mmol) and dimethylacetamide (30 mL) in a 
flask. Heat to ] 00 for 4 hrs. Let cool to room temperature (rt) and pour into water . 
(200 mL). After trituration, filter the solid formed and dry on a vacuum pump to obtain 
the product (L57 g, 95%). 'H NMR (DMSO-dc) 9.96 (s, IH), 8.29 (d, J = 1 .8 Hz, IH), 
7.97 (d, J = 8.6 Hz, 2H), 7.89 (dd, J = 1.8 Hz, 8.6 Hz, IH), 7.35 (d, J = 8.6 Hz, IH), 7.23 
(d, J - 8.6 Hz, 2H). 
Step 2: 

3-Ch]oro-4-(4-formy]-phenoxy)-ben2amide. 




Cool a solution of 3-ch]oro-4-(4-formyl-phenoxy)-benzonitrile (1.57 g, 6.10 mmol) in 
dimethylsulfoxide (50 mL) to 0 °C. Add potassium carbonate (0.42 g, 3.05 mmol) 
followed by 30% aqueous hydrogen peroxide (1 .83 mL, 6.10 mmol). Remove the 
cooling bath and let stir at rt for 3 l:irs. Pour into water (100 mL) and after trituration, filter 
the solid fonned to obtain the product (1 .40 g, 84%). NMR (DMSO-de) 9.93 (s, IH), 
8.12 (d, J = 1.2 Hz, IH), 8.10 (bs, IH), 7,95-7.90 (ni,3H), 7.53 (bs, IH), 734 (d, J - 8.6 
Hz, lH),7.13(d,J = 8.6H2,2H). 

Step 3: 

Use 3-chl6ro-4-(4-formyl-phenoxy)-benzamide (0.20 g, 0.71 irunol), 2-thiophen-2-yl- 
ethylamine (0.075 mL, 0.64 mmol), sodium borohydride (0.049 g, 1.29 mmol) and 
methanol (8 mL) in a procedure and purification similar to that of Example 1, to obtain 
the product (0.24 g, 94%), serial number 2137632. Mass spectrum (ion spray): m/z = 
387.1 (M+l); ^HNMR (CDCU) 7.93 (d, J = 2.1 Hz, IH), 7.62 (dd, J = 2.1 Hz, 8.7 Hz, 
IH), 7.31 (d, J - 8.5 Hz, 2H), 7.14 (d, J = 5.2 Hz, IH), 6.97 (d, J = 8.3 Hz, 2H), 6.93 (dd, 
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J = 3.4 Hz, 5.1 Hz, IH), 6.88 (d, J = 8.7 Hz, IH), 6.84 (d, J = 3.1 Hz, ]H)..6.] 1 (bs, 2H). 
3.81 (s,2H),3.05(t,J = 6.7Hz,2H),2.95{t, J = 6.7Hz,2H). | 

Example 704 

3-Chl6ro-4-{4-[(3,3-dimethyl-butylamino)-methyl]-phenoxy}-benzamjde 

O 




Reductive amination of the compound of Example 703, Step 2 and . | 
3,3,dmiethy]but3'lamine affords the title product (0.21 g, 98%). Mass spectrum (ion 
spray): m/z = 361 .2 (M+l ); 'H NMR (CDCI3) 7.93 (s, IH), 7.61 (d, J = 7.9 Hz; IH), 7.33 



(d, J = 7.5 Hz, 2H), 6.97 (d, J = 7.5 Hz, 2H), 6.87 (d, J = 8.3 Hz, IH). 6.24 (bs, 
(s, 2H), 2.65 (t, J = 6.5 Hz, 2H), ] .43 (I, J = 6.5 Hz, 2H), 0.89 (s, 9H). 



2H).3.78 



Example 705 

3-Chloro-4-{4-[(3-methyl-butylamino)-methyl]-plienoxyj-benzamide 




Preparation using a method similar to Example 703 yields the product (0.21 g,'93. Mass 
spectrum (ion spray): m/z = 347.2 (M+l); 'H NMR (CDCI3) 7.93 (s, IH), 7.61 (d, J = 8.4 
Hz, IH), 7.31 (d, J = 8.4 Hz, 2H), 6.95 (d, J = 8.4 Hz, 2H), 6.85 (d, J = 8.6 Hz, IH), 6.49 

i 

(bs, 2H), 3.76 (s, 2H), 2.63 (t, J = 7.3 Hz, 2H), 1.61 (septet, J = 6.5 Hz, IH), 1.139 (q, J = 
7.3 Hz, 2H), 0.87 (d, J = 6.8 Hz, 6H). 



Example 706 

4-{4-[(3,3-Dimethyl-butylaniino)-methy]]'2-trifluoromethyl-phenoxy}-benzamide 
hydrocloride 
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O 



H 




Step! 



4-(4-Fonnyl-2-trifluoroi"nethy]-phenoxy)-benzaniide 



O 



O 



H 




Preparation using a method similar to Example 703, step 2 yields the product (2.00 g, 
88%). NMR (DMSO-dfi) 10.02 (s, IH), 8.33 (s, IH), 8.14 (d, J = 8.6 Hz, IH), 8.00 
(bs, IH), 7.97 (d, J = 8.6 Hz, 2H), 7.39 (bs, IH), 7.22 (d, J = 8.6 Hz, 2H), 7.19 (d, J = 8.6 
Hz, IH). 

Step 2 

Preparation using a method similar to Example 697 yields the product (0.17 g, 83%). 
Mass spectrum (ion spray): m/z = 395.2 (M+1); ^H NMR (CDCI3) 7.79 (d, J = 8.2 Hz, 
2H), 7.66 (s, IH), 7.48 (d, J = S.4 Hz, IH), 7.00-6.94 (m, 3H), 6.33 (bs, 2H), 3.81 (s, 2H), 
2.65 (t, J = 8.2 Hz, 2H), 1 .43 (t, J = 8.2 Hz, 2H), 0.89 (s, 9 H). 

Example 707 

3-Chloro-4-(3-methoxy-4-pentylaminomethyl-phenoxy)-ben2amide hydrochloride 

O 




Stepl: 



3-Chloro-4-(4-formyl-3-methoxy-phenoxy)-benzonitri]e 
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I 

Preparation using a method similar to Example 703, step 1 yields the product (l'.83 g, 
94%). 'H NMR (DMSO-dfi) 10.24 (s, IH), S.26(s. IH), 7.87 (dd, J = 2.0 Hz, sj.S Hz, 
1 H), 7.72 (d, J = 8.5 Hz, 1 H), 7.33 (d, J = S.5 Hz, 1 H), 6.98 (d, J = 2.0 Hz, 1 H)i 6.61 (d. J 
= 8.5Hz, lH),3.S8(s,3H). j 
Step2: ' j 

3-Chloro-4-(4-fon-nyl-3-methoxy-phenoxy)-benzamide j 

CI j 
Preparation using a method similar to Example 703, step 2 yields the product (1 .73 g, 
89%). 'H NMR (DMS0-d6) 10.22 (s, IH), 8.11 (d, J = 1.9 Hz, IH), 8.1 (bs, IH), 7.90 (dd, 
J = 1.9 Hz. 8.5 Hz, 1H),7.70 (d,J = 8.7Hz, IH), 7.54 (bs, IH), 7.32 (d, J = 8.5|Hz, IH), 
6.91 (d, J = 2.0 Hz, IH), 6.49 (dd, J = 2.0 Hz, 8.7 Hz, IH), 3.S8 (s, 3H). j 

! ' 

Step 3 ■ . j 
Reductive aminaiicn of the compound of step 2 with n-pentlyamine affords thejtitle 
product (0.1 8 g, 86%). Mass spectrum (ion spray): mil = 377.2 (M+1); 'H NIvIr (CDCU) 
7.93 (d, J = 2.0 Hz, IH), 7.61 (dd, J = 2.1 Hz, 8.7 Hz, IH), 7.20 (d, J = 8.2 Hz.ilH), 6.89 
(d, J = 8.7 Hz, IH), 6.59 (d, J = 2.1 Hz, IH), 6.51 (dd, J = 2.1 Hz, 8.2 Hz, 1H),|6.33 (bs, 
IH), 6.17 (bs, IH), 3.78 (s, 3H), 3.74 (s, 2H), 2.59 (t, J = 7.2 Hz, 2H), 1 .54-1.4(5 (m. 2H), 
1.33-1.25 (m. 4H), 0.89 (t, J = 6.8 Hz,3H). | 



Example 708 

3-Bromo-4- }4-[(3-meUiy]-butylamino)-methyI]-phen6xy}-ben2amide) 
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Br 

Slep l . 

3-Bromo-4-hydroxy-benzamide 
O 




3-Bromo-4-hydroxy-ben2onitrile (495 mg, 2.5 mmol) is dissolved in H2SO4 98%, heat the 
solution al 80°C for 1 hour. Cool the mixture at room temperature and pour it into ice- 
water. Extract the aqueous layer with EtOAc, Dry the organic layer over Na2S04. 
Eliminate the solvent to obtain the title compound (450 mg, 83%). ^H-NMR (metanol-d;, 
200 K4H2): 8.04 (d, IH, J= 2.0 Hz), 7.70 (dd, IH, J= 2.0 and 8.4 Hz), 6.93 (d, IH, J= 8.6 
Hz) 

Step 2. 

3-Bromo-4-(4-formyl-phenoxy)-benzamide 



O O 




Add K2CO3 (1.49g, 10.8 mmol) to a solution of 4-fluoroben2aldehyde (1.16 mL, 10.8 
mmol) and 3-bromo-4-hydroxy-ben2amide (1.1 6g, 5.4 mmol) in DMF (20 mL). Heat the 
mixture under n2 overnight. Cool the mixture at room temperature and pour it into ice- 
water. Extract the aqueous layer with EtOAc. Dry the organic layer over Na2S04. 
Eliminate the solvent. Purify by flash chromatography (eluent: EtOAc/hexane 2/1 and 
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4/1) to get the title compound (l.Og, 58%). 'H-NMR (metanol-d,, 300. MHz): 9.84 (s, 
IH), 8.18 (d, IH, J= 2.0 Hz). 7.88-7.83 (m, 3H). 7.13 (d, IH, J= 8.5 Hz), 7.04-7.01 (m, 
2H). 

Step 3 

Reductive amination using the aldehyde obtained in tlie previous step following general 
procedures described previously afforded the desired compound. 

Electrospray MS M+l ion = 391. 'H-NMR (metanol-d^, 300 MHz): 8.13 (d, IH, J= 2.4 



Hz), 7.73 (dd, IH, J= 2.0 and 8.5 Hz), 7.33-7.31 (m, 2H), 6.93-6.90 (m, 2H), 6 



83 (d, IH, 



.J= 8.5 Hz), 3.69 (s, 2H), 2.57-2.51 (m, 2H), 1.61-1.30 (m, 3H), 0.83 (d, 6H, J= 6.4 Hz). 



Example 709 

3-Bromo-4-(3-penty]aminomethyl-phenoxy}-benzamide 




Using ;j-pentylbromide and following procedures similar to that of Example70,7 afforded 
the title compound. 

Electrospray MS M+l ion = 391. 'H-NMR (metanol-d^, 300 MHz): 8.12 (d, IH, J= 2.0 
Hz), 7.73 (dd, IH, J= 2.0 and 8.5 Hz), 7.33-7.30 (m, 2H). 6.93-6.90 (m, 2H), 6;.83 (d, IH, 



J= 8.5 Hz), 3.69 (s, 2H), 2.54-2.49 (m, 2H), 1.52-1.23 (m, 6H), 0.84 (t, 3H, J= 

Example 710 

6-(253-Dinuoro-4-pentylaminoniethyl-phenoxy)-nicotinamide. 

O 



6.4 Hz). 




Step 1 
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F 

2,3-Difluoro-4-hydroxy-ben2a]dehyde. 
Combine 2,3-difluoro-4-iT)ethoxy-benza]dehyde (2.76 g, 16.0 mmol) and pjTidine 
hydrochloride (18.5 g, 160 mmol) in a round bottom flask equipped with nitrogen inlet. 
Heat the mixture at 1 70°C two hours, cool to near ambient temperature and dilute with 
water. Extract aqueous with EtOAc (2x)5 wash extract with 0.1 N aq. HCl (2x), water 
(2x) and brine, dry (MgSO^) and concentrate. Purify on silica gel (20% EtOAc / Hexane) 
to give 2,3-difluoro-4-hYdroxy-benza]dehyde (1.7 3 g) as a yellow solid. ^HNMR 
(CDCI3): 10.18 (s, IH), 7.59 (t, IH), 6.90 (t, IH), 6.14 (s, IH). 

Step 2 

6-(2,3-Difluoro-4-fonnyl-phenoxy)-nicotinonitrile. 




F 



Combine 2,3-difluoro-4-hydroxy-benzaldehyde (see Canadian patent 11 90093) 
(1 .93 g, 1 2.2 inmol), 6-chlo3-onicolinonitrile (1 .69 g, 12.2 mmol), K2CO3 (2.53 g, 1 8.3 
mmol) and DMA (30 ml) in a sealed, pressure vessel. Heat the suspension at 1 80^C for 
five minutes in a microwave (600 Watts), cool to near ambient temperature and pour into 
aqueous NH4CI. Extract aqueous with EtOAc (2x). wash with water (2x) and brine, dry 
(MgSO^) and concentrate. Purify on silica eel (20% EtOAc / Hexane) to give 6-(2,3- 
difluoro-4-fonTiyl-phenoxy)-nicotinonitrile (2.07 g) as a white solid. *fiNMR (CDCI3): 
10.33 (s, IH), 8.42 (s, IH), 8.02 (d, IH), 7.73 (t, IH), 7.20 (d, IH), 7.15 (t, IH). 

Step 3 

6-(23-Difluoro-4-fonnyl-phenoxy)-nicotinainide. 
0 O 




F 
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Add 30% aq. H2O2 (7.95. ml) to a suspension of 6-(2,3-difluoro-4-fonTiyl- 
phenoxy)-nicotinonilrile (2.07 g, 7.95 mmol), K2CO3 (550 mg, 3,98 mmol) and DMSO 

(20 ml) stirring in an ice / water bath. After one hour, pour the reaction mixture into 

. i 

water and extract with EtOAc. Wash the extract with water and brine before di^'ing 
(MgS04) and concentrating to give 6-(2,3-difluoro-4-formyl-phenoxy)-nicolinarnide 
(1.64 g) as a while solid. ^HNMR (DMSO-de): 10.14 (s, IH), 8.58 (s, IH), 8.3^ (d, IH), 
8.07 (s, IH), 7.74 (t, IH), 7.55 (s, IH), 7.33 (d, IH), 7.27 (t, IH). j 

Step 4 

Combine 6-(2,3-diflvioro-4-fonny]-phenoxy)-nicotinamide (278 mg, 1 .00 mmol), 
n-penty]amine (105 mg, 1 .20 mmol), and MeOH (3 ml) in a round bottom flask equipped 
with nitrogen inlet and stir for two hours. Add NaBIi? (57 mg, 1 .50 mmol) and stir for an 
additional two hours before concentrating. Dissolve concentrate in EtOAc and wash with 
5% aq. KOH and brine, di7 CNa2S04), and concentrate. Purify oh silica gel (5% (1 M 
NH3 / MeOH) / DCM) to give the title compound (290 mg) as a white solid. M^ss 
spectrum (ion spray): miz = 350 (M+1); 'HNMR (DMSO-de): 8.55 (s, IH), 8.28 (d, IH), 



8.03 (s, IH), 7.50 (s, IH), 7.29 (m, IH), 7.22 (d, IH), 7.15 (m, IH), 3.73 (s, 2H) 
2H), 1.41 (m, 2H), 1.25 (ra, 4H), 0.84 (m, 3H). 

Example 711 

6-{4-[(3,3-Dimcthyl'butylamino)-me(hyIl-2-nuoro-6-methoxy-phenoxy}- 
nicotinamide 



2.48 (t, 



F 

Step 1 

6-(2-Euoro-4-formyl-6-methoxy-phenoxy)-nicotinamide. 
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Using a method similar to Example 710, Step 2, using 3-fluoro-4-hydroxy-5- 
metboxy-benzaldehyde (Journal of Organic Chemistry (19S6), 51(21), 4072r3.) (2.84 g, 
16.7 mmol), 6-chloronicotinonitrile (2.31 g, 16.7 mmol) and K3CO3 (3.46 g, 25.0 mmol) 
gives 6-(2-nuoro-4-fonnyl-6-methoxy-phenoxy)-n3COtinonitrile (3.04 g) as a white solid. 
^HNMR (CDCI3): 9.94 (s, IH), 8.37 (s, IH), 7.98 (d, IH), 7.36 (m, 2H), 7.20 (d> IH), 
3.87 (s, 3H). 

Hydrolysis of 6-(2-f]uoro-4-fonnyl-6-methoxy-phenoxy)-nicotinonin-ile (3,04 g, 
11.1 mmol) in a similar manner as described for Example 710, Step 3, gives 6-(2-fluoro- 
4-fonnyl-6-methoxy-phenoxy)-nicotiriamide (2.75 g) as a white solid. 'HNMR (DMSO- 



do): 9.96 (s. IH), 8.50 (s, IH), 8.28 (d, IH), 8.01 (s, IH), 7.55 (m, 2H), 7.48 (s, IH), 7.26 
(d, ]H),3.82(s,3H). 



fonnyI-6-melhoxy-phenoxy)-iiicotinamide (250 mg, 0.861 mmol), 3,3-dimethyI- 
buty lamina (1 04 mg, 1 .03 mmol), and NaBH4 (49 mg, 1 .29 mmol) gave the title 
compound (259 mg) as a white solid. Mass spectrum (ion spray): m/z = 376 (M+l); 
'IWMR (DMSO-do): 8.50 (s, IH), S.23 (d, IH), 7.98 (s, IH), 7.44 (s, IH), 7.13 (d, IH), 
6.96 (s, IH), 6.89 (d, IH), 3.71 (s, 3H), 3.68 (s, 2H), 2,51 (t, 2H), 1.37 (t;2H), 0.86 (s, 
9H). 

Example 712 

6-{4-|(3,3-DimethyI-butylamino)-methyl]-2,6-difluoro-phenoxy}-nicotinamide. ; 

I O • ■ , 



Step 2 

Using a method similar to Example 710, Step 4, using 6-(2-fluoro-4- 




F 



Step 1 

6-(2,6-Difluoro-4-formy]-phenoxy)-nicotinamide. 



0 



0 




F 
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Using a method similar to Example 710, Step 2, using 3,5-difluoro-4-hydroxy- 
benzaldehyde (Journal of Medicinal Chemistry (1989), 32(2), 450-5.) (2.50 g, |l5.8 
mmol), 6-chloronicotinonitrile (2.19 g, 15.8 mmol) and K2CO3 (3.27 g, 23.7 mjnol) gives 
6-(4-formyl"2,6-difluoro-phenoxy)-nicotinonitrile (2.84 g) as a white solid. 'HNMR 
(CDCI3): 9.95 (s, IH), 8.39 (s, IH), 8,02 (d, IH), 7.58 (d, 2H), 7.25 (d, IH). | 

Hydrolysis of 6-(4-fonny]-2,6-difluoro-phenoxy)-nicotinonitri]e (3.47 g, 13.3 
mmol) in a similar manner as described for Example 710, Step 3, gives 6-(2,6-difluoro-4- 
formyl-phenoxy)-nicotinamide (2.87 g) as a white solid. ^HNMR (CDCI3): 9.94 (s, IH), 
8.49 is, IH), 8.25 (d, IH), 7.57 (d, 2H), 7.20 (d, IH), 5.85 (br. s, 2H). 

Step 2 

Using a method similar to Example 710, Step 4, using 6-(2,6-difluoro-4-formyl- 

I 

phenoxy)-nicotinamide (278 mg, 1,00 mmol), 3,3-dimethylbutylamine (105 mg, 1.20 

i "• . 

mmol), and NaBR^ (57 mg, 1 .50 mmol) gave the title compound (292 mg) as aiwhite 
solid. Mass spectrum (ion spray): m/z = 364 (M4-1); 'HNMR (DMSO-d^): 8.54 (s,lH), 
8.30 (d, IH), 8.04 (s, IH), 7.51 (s, IH), 7,29 (d, IH), 7.22 (d, 2H), 3.71 (s, 2H)i2.49 (I, 
2H), 1 .36 (m, 2H), 0.S6 (s, 9H). I 



Example 713 

6-{2,6-Difluoro-4-[(3-me(hyI-butyIamino)-methyI]-phenoA'y}-nicot)namide.| 

0 




Using a method similar to Example 712, using 6-(2,6-difluoro-4-fonnyll 
phenoxy)-nicotinamide (Example 712, Step 1) (139 mg, 0.500 mmol), isoamylamine (52 
mg, 0.600 mmol), and NaBHii (28 mg, 0.750 mmol) gave the title compound (1.48 mg) as 
a white solid. Mass spectrum (]on spray): m/z = 350 (M+1); ^HNMR (CDCh)-: 8.51 (s, 
IH), 8.21 (d, IH), 7.14 (d. IH), 7.03 (d, 2H), 5.74 (br. s, 2H), 3.79 (s, 2H), 2.65 (t, 2H), 
1 .66 (m, IH), 1.41 (m, 2H), 0.91 (d, 6H). 
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Example 714 

6-{2,356-TnfIuoro-4-|(3-mcthyl-but:jianiino)-niethyl]-phenoxy}-nic^^^^ 




F 

2,3,5-Trifluoro-4-hydroxy-benzaldehyde. 



Add hexamcihylenetetramine (7.10 g, 50.6 mmo]) portion wise to a solution of 
2,3,6-tnfluorophenol (5.00, g, 33.7 nimol) in TFA (35 ml) at ambient temperature and 
reflux for 1 5 liours. After cooling, treat the reaction mixture with water (60 ml), followed 
by 50% aq. H2SO4 (30 ml), and stir at ambient temperature for 30 minutes. Extract with 
EtOAc (2x) and wash with IN aq. HCl (3x) and water. Extract the organic with 2N aq. 
NaOH (2x) and acidify the alkaline extract with cone. HCl while cooling in an ice / water 
bath. Collect the resulting solid via filtration and dry to give 2,3,5-trifluoro-4-hydroxy- 
benzaldehyde (2.97 g) as an off-white solid. 

Step 2 

6-{2j3,6-Trifluoro-4-[(3-methyl-buty]amino)-methyl]-phenoxy)-nicotjnonitrile. 




F 



Using a method similar to Example 710, Part 2. using 2j3,5-trifluoro-4-hydroxy- 
benzaldehyde (1.00 g. 5.64 mmol), 6-chloronicotinonitrile (782.mg, 5.64 mmol) and 
K2CO3 (1.17 g, 8.47 mmol) gives 6-(2,3,6-trifliioro-4-formyl-phenoxy)-nicotinonitrile 
(907 mg) contaminated with 6-chloronicoiinonitrile staning material. Dissolve this 
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mixture in MeOH (15 ml) and treat with isoamylamine (194 mg, 2.23 mmol), 'After 
stirring for two hours, add NaBH^j (105 mg, 2.79 mmol) and stir for an additional hour. 
Purification as described in Example 710, Step 4, gives 6-{2,3.6-trifIuoro-4-[(3-methyl- 
butylamino)-methy]]-phenoxyJ-nicoiinonitrile (3S3 mg) as a colorless oil. 

Step 3 

Hydrolysis of 6-{2,3,6-trifluoro-4-[(3-methyl-butylamino)-methyl]-phenoxy}- 
nicotinonitrile (383 mg, 1.09 mmol) in a similar manner as described for Example 710, 
Step 3, gives the title compound (374 mg) as a white solid. Mass spectrum (ion spray): 
m/z = 368 (M^l); ^HNMR (CDCI3): 8,50 (s, IH), 8.23 (d, IH), 7.16 (d, IH), 7.08 (m, 
IH), 5.83 (br. s, 2H), 3.87 (s, 2H), 2.66 (t, 2H), 1 .64 (m, IH), 1 .41 (m, 2H), O.90(d, 6H). 



Example 715 j 
6'{3-[(2-CYc]ohexyl-ethy]amino)-methyl]-2-methyl-phenoxy} -nicotinamide. 




Step 1 




6-(3rFon-nyl-2-methyl-phenoxy)-nicotinamide. 



Using a method similar to Example 221, Step 1, using 2-methyl|-3- 
hydroxy-benzaldehyde (see European Patent 0807621 Al) (965 mg, 6.42 mmojl), 6- 
chloronicotinonitrile (890 mg, 6.42 mmol) and K2CO3 (1.33 g, 9.63 mmol) givjes 6-(3-. 
formyl-2-methyl-phenoxy)-nicotinonjtrile (1 .40 g) as a white solid. 'H>IMR (CDCI3): 
10.30 (s, ]H), 8.41 (s, IH), 7.96 (d, IH), 7.78 (d, IH), 7.45 (t, IH), 7.30 (d, IH), 7.10 (d, 
1H),2.45(S,3H). 
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Hydrolysis of 6-(3-formyI-2-3T)ethyl-phenoxy)-njcotinonitrile (1.40 g, 5.55 mmol) 
in a similar manjier as described for Example 710, Step 3, gives 6-(3-fomiy]-2 -methyl- 
phenoxyVnicotinamide (1.27 g) as a white solid. ^HNMR (CDCb): 10.31 (s, IH), 8.52 
(s, IH), 8.21 (d, IH), 7.76 (d, IH), 7.44 (t, IH), 7.32 (d, IH), 7.04 (d, IH), 5.77 (br. s, 
2H),2.47(s,3H). 

Step 2 

Using a method similar to Example 710, Step 4, using 6-(3-formyl-2- 
methyl-phenoxy)-m*cotinamide (256 mg, 1.00 mmol), cyclohexylethylamine (Synthesis 
(1983), (5), 388-9) (190 mg, 1.50 mmol), and NaBIi^ (57 mg, 1 .50 mmol) gave the title 
compound (325 mg) as a white solid. Mass spectrum (ion spray): m/z = 368 (M+1): 
'liNMR (DMSO-dfi): 8.54 (s, ]H), 8.21 (d, IH), 7.98 (s, IH), 7.43 (s, IH), 7.22-7.14 (m, 
2H), 7.00 (d, IH), 6.92 (d, IH), 3.65 (s, 2H), 2.53 (t, 2H), 2.00 (s, 3H), 1.66-1.55 (m, 5H), 
1.35-1.27 (m, 3H), 1.20-1.06 (m, 3H), 0.84 (m, 2H). 

Example 7] 6 

6-I2-lsopropyl-3-(2-p€ntylainino-ethyl)-phenoxy]-nicotinainide. 



O 




2-]sopropyl-3-methoxy-benzaldehyde. 

Add drop wise a 1 M DIBAL-H /toluene solution (122 mmol) over two 
hours, to a solution of 2-isopropy]-3-methoxy-benzonitrile (see JCS 13, 489, (1948)), 
(] 0.7 g, 61 .0 mmol) in toluene (200 ml), stining under nitrogen at -78°C. After the 
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addition is complete, allow the reaction mixture to wbith to 0**C over two hours and 

maintain at 0°C for an additional tu'o hours. Quench the reaction mixture by drop wise 

addition of AcOH (35 ml), followed by water (1 00 ml), and stir at ambient teniperature 

for two hours. Dilute with additional water (100 ml), separate layers, extract a'queous 

i 

with EtOAc (2x), and wash combined organic with water (2x) and brine. After drying 
(Na2S04) and concentrating, purify crude on silica gel (10% EtOAc /hexane) to give 2- 
isopropyl-3-methoxy-benzaldehyde (8.81 g) as a yellow oil. ^HNMR (CDCI3)!: 10.45(s, 
IH), 7.42 (d, IH), 7,27 (t, IH), 7.07 (d, IH), 4.03 (m, IH), 3.85 (s, 3H), 1.39 (d, 6H). 

Step 2 




2-]sopropyl-l-methoxy-3-(2-nitro-vinyl)-benzene. 



I 



Using a method similar to Example 659, Step 1 , using 2-isopropyI-3-m'ethoxy- 
benzaldehyde (3.56 g, 20.0 mmol), nitromethane (3.25 ml, 60.0 mmol), ammonium 
acetate (2.00 g, 26.0 mmol) and acetic acid (25 ml) gave 2-isopropyl-]-melhoxy-3-(2- 



nitro-vinyl)-ben2ene (3.92 g) as a viscous oil. 'HNMR (CDCI3): 8.48 (d, IH) 
IH), 7.20 (I, IH), 7.02-6.96 (m, 2H), 3.84 (s, 3H), 3,41 (m, IH), 1.36 (d, 6H) 

Step 3 



7.38 (d. 




2-(2-]sopropyl-3-methoxy-phenyl)-ethylamine. 



Using a method similar to Example 659, Step 2, using 2-isopropyl-l -methoxy-3- 
(2-nitro-vinyI)-ben2ene (3.92 g, 17.7 mmol), LAH (53.1 mmol) and AICI3 (53' ] mmol) 
gave 2-(2>isopropyl*3-methoxy-phenyl)-etbYlamine (3,4 g) as a viscous oil. 'HNMR 
(CDCI3): 7.08 (t, ]H), 6.77-6.73 (m, 2H), 3.80 (s, 3H), 3.22 (m, IH), 2.89 (mv2H), 2.80 
(m,2H),1.32(d,6H). 
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Step 4 

[2-(3-Hydroxy-2-isopropy]-phenyl)-et]iyl]-carbamic acid ten-butyl ester. 




Add 1 M BBr3 / DCM (44,2 inmol) drop wise, over 40 minutes, to a solution of 2- 
(2-isopropyl-3-3Tiethoxy-phenyl)-ethylamine (3.4 g, 17.7 mmol) in DCM (40 ml) stirring 
ai -78°C under nitrogen. After addition is complete, stir at ambient temperature for two 
hours. Cool reaction mixture back to -7S^C, quench with MeOH (25 ml) and 
concentrate. To this crude material, add THF (50 ml), IM aq. K2CO3 (45 ml) and B0C2O 
(4.24 g, 1 9.4 mmol), and stir overnight at ambient temperature. After pouring the 
reaction mixture into aq. NH4CI, extract with EtOAc, wash extract with brine, dry 
(Na2S04) and concentrate. Purify crude on silica gel (1 0% to 40% EtOAc / hexane) to 
give [2-{3-hydroxy-2-isopropyl-phenyl)-ethyI]-carbamic acid tert-buty] ester (4.02 g) as a 
viscous, amber oil. ^UNMR (CDCI3): 6.97 (t, IH), 6.70 (d, IH), 6.58 (d, IH), 4.58 (br. s. 
]H). 3.30 (m, 2H), 3.23 (m, IH), 2.83 (t, 2H), 1 .44 (s, 9H), 1 .37 (d, 6H). 

Step 5 

{2-[3-(5-Cyano-pyridin-2-y]oxy)-2-isopropy] phenyl]-ethyl}-carbamic acid tert-butyl 

ester. 




Using a method similar to Example 221 , Step 1, using [2-(3-hydroxy-2-isopropyl- 
phenyi)-ethyl]-carbamic acid tert-butyl ester (4.02 gJ4.4 mmol), 6~chloronicotino-nitrile 
(1.99 g, 14.4 mmol) and K2CO3 (2.98 g, 21.5 mmol) gives {2-[3-(5-cyano-pyridin-2- 
yloxy)-2-]Sopropy]-phenyl]-ethyl] -carbamic acid tert-butyl ester (4.1 1 g) as a yellow 
foam. ^HNMR (CDCI3): 8.50 (s, IH), 7.92 (d, IH), 7.17 (t, IH). 7.06 (d, IH), 7.01 (d, 
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IH), 6.86 (d, IH), 4.63 (br. s, IH), 3.34 (m, 2H), 3,27 (m, IH), 2.91 (t, 2HX 1.4^ 
1.24 (d,6H). 



(s,9H), 



Step 6 



I 



{2-[3-(5-CarbaiTioyl>pyridin-2-yloxy)-2-isopropyl-phenyl]'elhyl}-carbaniic acid tert-butyl 

ester. 




Hydrolysis of {2-[3-(5-cyano-pyridin-2-yloxy)-2-isopropyI-phenyl]-ethyl}- 
carbamic acid tert-butyl ester (4.1 1 g, ] 0.7 mmol) in a similar manner as descriljed for 

Example 710, Step 3, gives {2-[3-(5'CarbamoyI-pyridin-2-yloxy)-2-isopropyl-]3henyI]- 

.1 

ethyl} -carbamic acid lei1-butyl ester (4.30 g) as a yellow foam. HNMR (CDCh): 8.63 
(s, IHX 8.18 (d, IH), 7.15 (t, IH), 7.03 (d, IH), 6.95 (d, IH), 6.86 (d, IH), 5.98j(br. s, 
2H), 4.67 (br. s, IH), 3.34 (m, 2H), 3.26 (m, IH), 2.90 (t, 2H), 1.44 (s, 9H), 1 .2^ (d, 6H). 



Step 7 

6-[3-{2-Amino-ethyI)-2-isopropyl-phenoxy]-nicoiinamide. 

0 




Deproteciion of {2-[3-(5-Carbamoyl-pyridin-2-yloxy)-2-isopropyl-phenyI]-ethyl} 



carbamic acid tert-butyj ester (4.30 g, 10.7 mmol) as described in Example 651 



, Step 6, 



gave 6-[3-(2-amino-ethyl)-2-isopropyl-phenoxy]-nicotinamide (2.72 g) as a white foam 



'HNMR fDMSO-dc): S.59 (s, IH), 8.23 fd, IH), 8.01 (s, IH), 7.44 (s, IH), 7.1 



1 (t. IH), 



7.03-6.98 (m, 2H), 6.80 (d, IH), 3.24 (m, IH), 2.71 (m, 4H), 1.72 (br. s, 2H), 1lI7 (d, 
6H). ! 

Step 8 



BNSDOaO <wo. 



^200402630 5A1_IA> 



wo 2004/026305 



PCT/US2003/026300 



455 



Using a method similar to Example 710, Step 4, using 6-[3'(2-amino-ethyl)-2- 
iscpropy]-phenoxy]-nicotinamide (299 mg, 1.00 mmol), valeraldehyde (1 12 mg, 1 .30 
mmol), and NaBH^ (57 mg, 1 .50 mmo]) gave the title compound (245 mg) as a colorless 
glass. Mass spectrum (ion spray): miz = 370 (M+1); 'HNMR (DMSO-de): 8.59 (s, IH), 
8,22 (d, IH), S.OO (s,.lH), 7.44 (s, IH), 7.10 (t, IH), 7.01 (m, 2H), 6.80 (d, IH), 3.24 (m, 
IH), 2.76 (m, 2H), 2.63 (m, 2H), 2.50 (m, 2H), 1.38 (m, 2H), 1 .25 (m, 4H), 1 .16 (d, 6H), 
0.84 (t,3H), 

Example 717 

6-(2-Methoxy-4-{[2*(4-methy]cyclohexyl)ethylamino]methyl]phenoxy)nicotina'mide 




methanesulfonate 

Place 6-(4«formyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.100 
g, 0.367 mmol), 2-(4-melhy]cyclohexyl)ethylamine (0.0571 g, 0.404 mmol) and 3A 
molecular sieves in a vial. Add methanol (3.6 mL), cap and stir overnight. Add NaBH4 
(ca. 3-5 eq in two portions) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 5 g JSCO*^ pre-load column. Dry the column in a vacuum oven at 
room temperature. Purify by eluting through a 10 g ISCO*^ column with 6% to 15% (2.0 
M NH3 in methanol) in ethyl acetate to give 6-(2-methoxy-4-{[2-(4- 
methylcyc]ohexyl)ethylamino]methyl}phenoxy)nicotinamide (0.0958 g, 65.6%). 
Dissolve the compound in dichloromethane (2.5 mL) and add 1 equivalent of 0.50 
methanesulfonic acid in dichloromethane. Stir the solution for a short time before 
concentrating to afford the title compound : TOP MS ES;" 398.2 (M+H)'", HRMS calcd 
for C23H32N3O3 398.2444 (M+H)^ found 398,2440, time 0.52 min; Anal. Calcd for 
C23H31N3O3 O.5H2O: C, 57.35; H, 7.22; N, 8.36. Found: C, 57.33; H, 6.94; N, 8.34. 
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Example 71 8 

6-(4-{[2-(2,4-Difliioiopheny])eihylaiTiino]nielhyl}-2-niethox>'phenoxy 




niethanesulfonate 

To a sluiTy of LiAlH^ (0.417 g, 1 1.0 minol) in THF (25 mL), add AIGI3 (1.47 g, 

1 1 .0 mmo\) in THF (10 mL). Cool the reaction mixture to 0 °C and slowly add|2,4- 

! 

difluorophenylaceionjtnle (0.11 g, 6.53 minol). Quench with saturated aqueousjNaoCO:. 

(10 mL) and filter tlirough a Celite^' pad. Dilute the filtrate to 150 niL with j 

dichloromethane. Extract the product out with 1 .0 N HCl (2 X 1 00 mL). Add 5.0 N 

NaOH to the aqueous layer until it is basic. Extract the aqueous layer with ! 

dichloromethane (2 X 1 00 mL), dry the organic layer over Na2S04, filter and concentrate 

to afford the 2-(2,4-difluorophenyl)ethylamine as the crude amine. 

Place 6-(4-fonnyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.300 

g, 1.10 mmol), 2-(2,4-difluorophenyl)ethylamine (0.343 g, 2,184 mmol) and 3 A 

molecular sieves in a vial. Add methanol (4.4 mL), cap and stir overnight. Add NaBH4 

(ca. 3-5 eq in two portions) and stir until the gasses stop evolving. Load the reajction 

mixture directly onto a 25 g ISCO^* pre-load column. Dry the column in a vacuum oven 

at room temperature. Purify by eluting through a 40 g ISCO*^' column with 2% to 20% 

(2.0 M NH3 in methanol) in ethyl acetate to give 6-(4-{[2-(2,4- j 

difluorophenyl)ethylamino]meth3'l} *2-meihoxyphenoxy)nicotinamide. Dissolve the. 

compound in methanol (5.0 mL) and add 1 equivalent of 0.50 M methanesulforiic acid in 

dichloromethane. Stir the solution for a short time before concentrating to give the title 

compound : TQF MS ES* 414.2 ^M+H)^ HRMS calcd for C22H22N3O3F2 414,|629 

(M+H)^ found 414.1613, time 0.52 min; HPLC [YMC-Propack C-18 (150x 4l6mm, S- 

5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1 .0 mL/min, 1 0-20% bver 5 

I 

min, 20-95% over 1 8 min], tp = 1 1 .6 min, 1 00% purity. | 



Example 719 

5-(2-Methoxy-4-pentylaminomethylphenoxy)pyrazine-2-carboxamide 
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Part A: 5-(4-Formy]-2-methoxyphenoxy)p)Tazine-2-carboxamide 




Dissolve 5-chlorop>Ta2ine-2-carboxamide (Example 387, Part 
A) (0.374 g, 2.34 mmol) and vanillin (0.361 g, 2.34 nimol) in DMF (23.7 mL). Add 
K2CO3 (0.821 g, 8.94 nimol) and beat at 1 00 °C for 1 .5 hours. Concentrate the reaction 
mixture. Take the solid up in water (50 mL) and extract with dichloromethane (3 X 100 
mL). Dry the organic layer over Na2S04, filter and concentrate to give the title 
compound (0.625 g, 96.4%): TOF MS ES^ 274.1 (M+H)^ HRMS calcd for C13H12N3O4 
274.0828 (M+H)^ found 274.0829, time 0.55 min; HPLC [YMC-Pro pack C-18 (150 x 
4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 5-95 
over 19 min], tR = 10.2 min, 98.1% purity. 

Part B: 5-(2-Methoxy-4-penty]aminomethylphenoxy)pyr3zine-2-carboxamide 

Place 5-(4-formyl-2-methoxypijejjoxy)pyra2ine-2-carboxamide (Example 719, 
Part A) (0.200 g, 0.732 mmol), amylamine (0.0670 g. 0.769 mmol) and 3 A molecular 
sieves in a vial. Add methanol (3.6 mL), cap and stir overnight. Add NaBH4 (ca. 3-5 eq 
in two portions) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO**^" pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO^' column with 60% to 90% (5% (2.0 
M NH3 in methanol) in ethyl acetate) in hexanes. Concentrate the fractions containing 
the product. Take the solid up in ethyl acetate (50 mL) and wash with 1 .0 N NaOH to 
give the title compound (0.1 80 g, 71 .7%): TOF MS ES"" 345.2 (M+H)"", HRMS calcd for 
CjgHosN.Os 345.1927 (M+H)*, found 345.192b, time 0.52 min; HPLC [Waters XTerra™ 
C-1 8 (1 50 X 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 
mUmm, 5-95% over 23 min], tR = 1 0.4 min, 1 00% purity. 
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Example 720 . j 

5-(2-Methoxy-4-{[2-(letrahydrop}Tan-4-yl)ethylamino]methy]]phenoxy)pjTa2ine-2- 
carboxaniide ^ 




i 

t 

Place 5-(4-Formyl-2-methox5'phenoxy)pyra2ine-2-carboxamide ( Example 719, 
Part A) (0.200 g, 0.732 mmol), 2-(tetrahydropyran-4-y])ethy]amine (0.0993 g, 0.|769 
mmol) and 3A molecular sieves in a vial. Add methanol (3.6 mL), cap and stir qvemight. 
Add NaBH4 (ca. 3-5 eq in two portions) and stir until the gasses stop evolving. iLoad the 
reaction mixture directly onto a 25 g ISCO^' pre-load column. Dry the column in a 
vacuum oven at room temperature. Purify by eluting through a 40 g ISCO® column 5% 
to 20% (2,0 M NH3 in methanol) in ethyl acetate.. Concentrate the fractions containing 
the product. Take the solid up in ethyl acetate (50 mL) and wash with 1.0 N NaC>H to 
give the title compound (0.168 g, 59.4%): TOF MS ES" 387,2031 (M+H)", HRMS calcd 
for C20H27N4O4 387.2032 (M+H)"", found 387.2031, time 0.52 min; HPLC [Watep 
XTeira™ C-1 8 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water 
at 1 .0 mL/niin, 5-95% over 23 min], tp = 8.7 min, 1 00% purity. . 



Example 721 j 
6-{2-Methoxy-4-[(3-methylbutylamino)methyl]phenoxy]pyrida2ine-3-carboxami:de 




Part A: Methyl 6-chloropyrida2ine'3-carboxylate 
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Dissolve 6-oxo-l,6-dihydropyrida2ine-3-carboxylic acid monohydrate (33.0 g, 
209 mmol) in SOCI2 (700 inL) and reflux for 2.5 hours. Concentrate the dark solution to 



methanol (9.6 niL) and triethylamine (54.5 mL). Allow the reaction mixture to wami to 
room temperature as it stirs overnight. Load the reaction mixture onto a silica gel plug. 
Wash the plug with 20% ethyl acetate in dichloromethane. Purify the impure fractions by 
cluomatography eluling with 50% ethyl acetate in dichloromethane to give the title 
compound (29.4 g, 82%): TOF MS ES^ 173.0 (M+H)^, HRMS calcd for CbHeN.OsCl 
173.01 18 (M+Hf, found 173.0130, time 0.53 min; HPLC [YMC-Pro pack C-18 (150 x 
4.6 mm, S-5 niicrom), 0.05% TFA/acetonitrile in 0.05% TF A/water at 1.0 mL/min, 10- 
20% over 5 min, 20-95% over 1 8], tR = 6.9 min, 1 00% purity. 



PartB: 6-Ch]oropyridazine-3-carboxamide ^ 

Dissolve methyl 6-chIoropyridazine-3"Carboxylate (0.498 g, 2.89 mmol) in 
methanol (28 mL). Cool the solution to 0 with an acetone/dry ice.bath. Bubble 
ammonia into the reaction mixture, then allow it to warm to 0 V over 1 hour before 

concentrating to give the title compound (0.451 g, 99%): TOF MS ES* 157.0 (M)", 
HRMS calcd for C5H4N3OCI 157.0043 (M)\ found 157.0010, time 4.45 min; HPLC 
[YMC-Pro pack C-l S f 1 50 x 4.6 mm, S-5 microm), 0.1 TFA/acetonitrile in 0.1% 
TFA/waier at 1 .0 mL/min, 1 0-20% over 5 min then 20-95% over 1 8], tR = 5,2 min, 1 00% 
purit>'. 

Part C: 6-(4-Fonnyl'2-methox>T)henoxy)pyrida2ine-3-carboxamide 



0\ 

Dissolve 5-ch]oropyradi2ine-2-carboxamide (Example 72K Part B) (0.502 g, 3.18 
mmol) and vanillin (0.484 g, 3.18 mmol) in DMF (16niL). Add K2CO3 (1.10 g, 7.96 



complete dryness. Take the solid up in dichloromethane (700 mL), cool to 0 *^C and add 
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mmol) and heat at ] 00 °C for 3.6 hours. Concentrate the reaction mixture. Take the solid 
up in water (1 00 niL) and extract with dicWoromethane (3 X 100 mL). Dry the organic 
layer over MgS04, filter and concentrate to give the title compound (0.824 g, 95%): TOF 
MS ES^ 274.1 (M+H)^ HRKdS calcd for Ci3H,2N304 274.0828 fM+H)*, founjj 274.0832, 

time 0.59 min; HPLC [YMC-Pro pack C-lS (150 x 4.6 mm, S-5 microm), 0.1% 

I 

TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 5-95 over 19 min], tR =11.4 min, 
96.3% purity. ! 



Part D: 6- {2-Methoxy-4-[(3-methylbutylamino)methyl]phenoxy}p3Tidazine-3- 
carboxamide j 

Place 6-(4-foni")yl-2-methox>phenoxy)pyrida2ine-3-carboxamide ( Example 721, 
Part C) (0.200 g, 0.732 mmol), isoamylamine (0,0670 g, 0.769 mmol) and 3 A| molecular 
sieves in a vial. Add methanol (3.6 mL), cap and stir overnight. Add NaBH4 (ca. 3-5 eq 
in two portions) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO*^' pre-load colunrn. Dry the column in a vacuum oven at room 
temperature. Purify by eluting tli3-ough a 40 g ISCO^ column with 10% to 20j% (2.0 M 
NH3 in methanol) in ethyl acetate. Concentrate the fi-actions containing the product. 
Take the solid up in ethyl acetate (50 niL) and wash with 1 .0 N NaOH (2 X 1 j) mL). Dry 
the organic layer over Na2S04, filter and concentrate to give the title compound (0.1 12 g, 
44%): TOF MS ES^ 345.2 (M+H)"", HRJv4S calcd for C18H25M4O3 345.1927 (jw+H)"^, 

found 345.1926, time 0.52 min; Anal. Calcd for C]8H24N403: C, 62.77; H, 7.02;, 

1 

16.27. Found: C, 62.29; H, 7.01; N, 15.50. | 



Example 722 

6-(2-Methoxy-4-{[2-(tetrahydropyran-4-yl)ethylamino]methyl}phenoxy)pyriaazine-3- 
carboxamide 
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Place 6-(4-formyl-2-methox)QDhenoxy)pyridazine-3-carboxamide .(Example 721, 
Part C) (0.200 g, 0.732 mmol), 2-(tetrahydropyran-4'yl)ethylamine (0.0993 g, 0.769 
mmol) and 3A molecular sieves in a vial. Add methanol (3.6 mL), cap and stir overnight 
Add NaBHi; (ca. 3-5 eq in two portions) and stir until the gasses stop evolving. Load the 
reaction mixture directly onto a 25 g ISCO^ pre-load column. Dry the column in a 
vacuum oven at room temperature. Purify by eluting tlirough a 40 g ISCO^' column with 
10% to 20% (2.0 M NH3 in methanol) in ethyl acetate. Concentrate the fractions 
coniaining the product. Take the solid up in ethyl acetate (50 niL) and wash with 1.0 N 
NaOH (2 X 10 mL). Dry the organic layer over Na2S04, filter and concentrate to give the 
title compound (0. 1 54 g, 54%): TOF MS ES^ 387.2 (M+Hf , HRMS calcd for 
CooHctN.O^ 387.2032 (M+H)^ found 3S7.2024, time 0.52 min; Anal. Calcd for 
C2oH2,N404: C, 62.16; H, 6.78; N, 14.50, Found: C, 61.58; H, 6.66; N, 14.13. 

Example 723 

6-(2-Methoxy-4-propylaminomethylphenoxy)nicotinaraide methanesulfonate 




Place 6-(4-formyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), propylamine (0.060 g, 1.01 mmol) and 3A molecular sieves in a vial. 
Add methanol (6.1 mL), cap and stir overnight. Add NaBH4 (ca. 3-5 eq in two portions) 
and stir until the gasses stop evolving. Load the reaction mixture directly onto a 25 g 
ISCO''^ pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting through a 40 g ISCO^* column with 5% to 15% (2.0 M NH3 in methanol) in 
ethyl acetate to give the title compound as a free base. Dissolve the product in methanol 
and add one equivalent of 0.5 M methanesulfonic acid solution in dichloromethane. 
Concentrate to give the title compound (0.327 g, S4%): TOF MS ES"" 31 6.2 (M+H)', 
HRMS calcd for C17H00N3O3 316.1661 (M+H)^ found 316.1671, time 0.52 min; HPLC 
[YMC-Pro Pack C-1 8 f 1 50 x 4.6 mm, 8-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TF A/water at 1 .0 mL/min, 1 0-20% over 5 min, then 20-95% over 1 8 min], tR = 8.3 min, 
100% purity. 
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Example 724 j 

6-[4-(]sobuty]am)nornelhy])-2-methoxyphenoxy]nicotinamide methanesulfonate 




Place 6-f4-fonnyl-2-methoxyphenoxy)nicolinamide (Example 414, Part B) (0.250 
g, 0.91 S mmol), isobutylamine (0.074 g. 1 .01 mmol) and 3 A molecular sieves] in a vial. 
Add methanol (6.1 niL). cap and stir overnight. Add NaBH^ (ca. 3-5 eq in two portions) 
and stir until the gasses stop evolving. Load the reaction mixture directly onto a 25 g 
ISCO^' pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting tlirough a 40 g ISCO®' column with 5% to 1 5% (2.0 M NH3 in methanol) in 
ethyl acetate to give the title compound as a free base. Dissolve the product in methanol 
and add one equivalent of 0.5 M methanesuifonic acid solution in dichloromelhane. 
Concentrate to give the title compound (0.344 g, 87%): TOP MS ES*^ 330.2 (M+H)"", 
HRMS calcd for C18H24N3O3 330.1S18 (M+H)\ found 330.1 S08, time 0.52 iJin; HPLC 
[YMC-Pro Pack C>18 (150 x 4.6 mm, So microm), 0.1% TFA/acetonitriie in|0.I% 

TF A/water at 1 .0 mL/min, 1 0-20% over 5 min. then 20-95% over 1 8 min], tR ,= 9.2 min, 

j 

100% purity. i 

i 

Example 725 j 
6- {4-[(2,2-Dimethylpropylamino)methyl]-2-methox>'phenoxy] nicotinamide j 
methanesulfonate ! 




Place 6-(4-foiTnyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0,918 mmolj. neopentylamine (0.074 g. 1 .01 mmol) and 3A molecular sieves in a vial. 
Add methanol (6.1 mL), cap and stir overnight. Add ]s!aBH4 (ca. 3-5 eq in two portions) 
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and stir until the gasses stop evolving. Load the reaction mixture directly onto a 25 g 
ISCO^ pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting through a 40 g ISCO^ column witli 5% to 20% (2.0 M NH3 in methanol) in 
ethyl acetate to give the title compound as a free base. Dissolve the product in methanol 
and add one equivalent of 0.5 M methanesulfonic acid solution in dichloromethane. 
Concentrate to afford the title compound (0.339 g, 89%): TOF MS ES"^ 344,2 (M+H)*, 
HRMS calcd for C19H26N3O3 344.1974 (M+H)^ found 344.1963, time 0.52 min; HPLC 
[YMC-Pro Pack C-1 8 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TFA/water at 1.0 niL/min, 10-20% over 5 min, then 20-95% over 18 min], tR = 9.9 min, 
99.2% purity. 

Example 726 

6-(2-Methoxy-4-{[(tetrahydropyran-4-ylmethy])amino]melhy]}phenoxy)nicotinamide 
methanesulfonate 




Place 6-(4-fon'nyl-2-methox>'phenoxy)nicotinamide (Example 414, Part B) (0.250 
g, C.93 o jjjirjol), 4-airjinomethyItetrahydropyran (0.1 16 g, 1 .01 mmoi) and 3A molecular 
sieves in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBH4 (ca. 3-5 eq 
in TWO ponions) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO^' pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluiing tlirough a 40 g ISCO^' column with 5% to 15% (2.0 M 
NH3 in methanol) in ethyl acetate to give the title compound as a free base. Dissolve the 
product in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.375 g, 85%): TOF MS ES"*" 
372.2 (M+H)*, HRMS calcd for C20H26N3O4 372.1923 (M+H)^, found 372.1909, time 
0.50 min; HPLC [YMC-Pro Pack C-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0. 1 % TFA/waier at 1 .0 mL/min, 1 0-20% over 5 min, then 20-95% 
over 1 8 min], tp = 8.3 min, 100% purity. 
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Example 727 

6-(4-Hepl5']aminomethyl-2-methox)'phenoxy)nicotinamide methanesulfonate 




Place 6-(4-formy]-2-methoxvphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.91 S mmol), heptylamine (0.060 g, 1.01 mmol) and.sA molecular sieves inia vial. 

! 
I 

Ad(l mejbnnol (6.! .niL), cap and siir overnight. Add NaBH^ (ca. 3-5 eq in two portions) 



and stir until the gasses slop evolving. Load the reaction mixture directly onto 



a25 g 



ISCO*^'' pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting through a 40 g ISCO^' column with 5% to 15% (2.0 M NH3 in methanol) in 
ethyl acetate to give the title compound as a free base. Dissolve the product in methanol 
and add one equivalent of 0.5 M melhanesulfonic acid solution in dichloromethane. 
Concentrate to give the title compound (0.341 g, 79%): TOF MS ES"^ 372.2 (M+H)"", 
HRMS calcd for C21H30N3O3 372.2287 (M+H)*, found 372.2294, time 0.52 mil; HPLC 
[YMC-Pro Pack C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TFA/water at 1 .0 mL/min, iO-20% over 5 min, then 20-95% over 18 min], Ir = 12.7 min, 
99.0% purity. 



Example 728 

6-{2-Methoxy-4-[(2-pyridin-4-ylethy)amino)methyl]phenoxy)nicotinamide j 

t 

methanesulfonate 




Place 6-(4'fonriyl-2-methox>'phenoxy)nicoiinamjde (Example 414, Part B) (0.250 
g. 0.918 mmol), 2-pYridin-4-yleihylamine (0.060 g, 1.01 mmol) and 3A molecular sieves 
in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBH4 (ca. 3-5: eq in two 



BNSDOCID <WQ__20(M026305A1.IA> 



wo 2004/026305 



PCTAJS2003/026300 



465 

portions) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
25 g ISCO"' pre-load column. Dr>' the column in a vacuum oven at room temperature. 
Purify by eluting through a 40 g ISCO® column with 5% to 25% (2.0 M NH3 in 
methanol) in ethyl acetate to give the title compound as a free base. Dissolve the product 
in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.339 g, 76%): TOF MS ES^ 
379.2 (M^H)^ HRMS calcd for C21H25N4O3 379.1770 (M+H)"", found 379.1753, time ' 
0.32 min: IR (KBr) 341 S (N-H), 1 194 (O-CH3), 1668 (C=0), 1610 (H2NCO-) cm\ 

Example 729 

6- (2-Meihoxy-4-[(3-methox\'propyIamino)met]iyl]phenoxy}nicoiinamide 
methanesulfonaie 

Place 6-(4-formy]-2-melhoxyphenoxy)nicotinam)de (Example 414, Part B) (0.250 
g, 0.918 nimol), 3-melhoxypropy]amine (0.090 g, 1.01 mmol) and 3A molecular sieves in 
a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBH^ (ca. 3-5 eq in two 
portions) and snr until the gasses stop evolvmg. Load the reaction ujixlure directly onto a 
25 g ISCO' pre-load column. Dry the column in a vacuum oven at room temperature 
Purify by eluting tluough a 40 g ISCO"^' column with 5% to 15% (2.0 M NH3 in 
methanol) in ethyl acetate to give the title compound as a free base. Dissolve the product 
in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in . 
dichloromethane. Concentrate to give the title compound (0.328 g, 82%): TOF MS ES"^ 
346.2 (M4H)^ HRJVIS calcd for Ci8H24Nr,04 346.1767 (M+H)*, found 346.1766, time 
0.52 min: HPLC [Waters XTerra™ C-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 5-95 over 23 min], Ir = 7.7 min, 
100% purity. 

Example 730 
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6-{4-[(3-Ethox>'propylamino)methyl]-2-methoxypbenoxyj nicotinamide 
methanesulfonate 




Place 6-(4-fomy]-2-meth6x}'phenoxy)nicolinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), S-eiliox^propylamine (0.060 g, 1.01 mmol) and sA molecular jsieves in a 
vial. Add methanol (6.1 mL), cap and stir ovemight. Add >JaBH4 (ca. 3-5 eq in two 
portions) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
25 g ISCO*^ pre-load column. Dry the column in a vacuum oven at room tempferature. 
Purify by eluting through a 40 g ISCO^' column with 5% to 1 5% (2.0 M NH3 in 
methanol) in ethyl acetate to give the title compound as a free base. Dissolve the product 
in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.325 g, 82%): TOIF.MS ES** 
360.2 (M+H)\ HRA4S calcd for C,9H26N304 360.1923 (M+H)\ found 360.192:0, time 
0.52 min; HPLC [YMC-Pro Pack C-18 (150 x 4.6 mm, S-5 microm), 0.1% ! 
TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 10-20% over 5 min, then Jo-95% 
over 1 8 min], tR = 9.3 min, 1 00% purity. 



Example 731 

6- {4-[(3-lsopropoxypropYlamino)methy]]-2-melhoxyphenoxy} nicotinamide j 
methanesulfonate 




Place 6-(4-formyl-2-methox>'phenoxy)nicoiinaniide (Example 414, Part B) (0.250 

g, 0.918 mmol), 3-isopropox}'propylamine (0.060 g, 1.01 mniol) and 3A molecular sieves 

i 

in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBFLj (ca. 3-5 eq in two 
portions) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
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25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room. temperature. 
Purify by eluting tlirougli a 40 g ISCO® column with 5% to 15% (2.0 M NH3 in 
methanol) in eihy] acetate to give the title compound as a free base. Dissolve the product 
in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.353 g, 84%): TOF MS ES"^ 
374.2 (M+H)'', HKMS calcd for C20H28N3O4 374.2080 (M+H)^ found 374.2080, time 
0.52 min; HPLC [YMC-Pro Pack C-1 8 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TP A/water at 1.0 mUmin, 10-20% over 5 min, then 20-95% 
over 1 8 min], tR = 1 0. 1 min, 1 00% purity. 

Example 732 

6- {4-[(2'lsopropoxyeth3'lamino)methyl]-2-methox\'phenoxyJ nicotinamide 
methanesulfonate 




Place 6-(4-formyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), 2-aminoethyI isopropj'I ether (0.060 g, 1.01 mmol) and 3A molecular 
sieves in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBH4 (ca, 3-5 eq 
in two portions) and stir until the gasscs stop evolving. Load the reaction mixrure directly 
onto a 25 g ISCO^' pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluiing tluough a 40 g ISCO*^* column with 5% to 15% (2.0 M 
NH3 in methanol) in ethyl acetate to give the title compound as a free base. Dissolve the 
product m methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.333 g, 81%): TOF MS ES**^ 
360.2 (M+H)^, HUMS calcd for CsH^GNrA 360.1923 (M+H)", found 360.1939, time 
0-52 min: HPLC [YMC-Pro Pack C-lS (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TFA/waier at LO mL/min, 10-20% over 5 min, then 20-95% 
over 1 8 min], tR = 9.7 min, 99.2% purity. 
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Example 733 : 

I 

6- {4-[(3-Etliylpent>'lamino)methyl]-2-iTietboxypheiioxy] nicotinamide niethanjesulfonate 




To a suspension of sodium cyanide (3.33 g, 67.8 mmol) in DMSO (24 mL) at 60 
°C, slowly add l-bromo-2-ethylbutane (10 g, 60.6 mmol). Keep the intema] temperature 
between 55 - 60 °C by intermittently cooling with an ice bath. Add additional' DMSO (10 
mL) to keep the slurry stirring. Heat at 70 C for two hours, then cool to room' 
temperature. Dilute the reaction mixture with water (1 00 mL) and extract witl! ether (3 x 
50 mL), Wash the organic extracts with 5.0 N HC] (1 X 25 mL) and water (1 X 25 mL). 
Dry the organic layer over MgS04, filter and concentrate to give the title compound (6.43 
g, 96%): NMR (CDCI3, 400 MHz) 6 2.34 (d, J = 6.2 Hz, 2H), 1.56 (m, IH), L46 (m, 
4H),0.93(t.J-7.3Hz,6H). ! 



Pan B: 3-Ethylpentylamine 

Cool a sluiTy of LiA]H4 (4.35 g, 1 1 5 mmol) in ether (57 mL) to 0 **C. ij^llow 
reaction mixture to gently reflux upon the addition of 3-ethylpentanenitrile (6.38 g, 57.3 
mmol). Stir for two hours before quenching with 1 .0 N NaOH. Filter the suspension 
through a Celite'^'pad. Separate the two layers and wash the organic layer with additional 
1 .0 N NaOH (2 X 25 mL), dPy' it over Na2S04, filter and carefully concentrate to give the 
title compound: ^H NMR (DMSO-do, 400 MHz) 6 2.50 (1.7= 7.3 Hz, 2H), L24 (m, 7H), 

0.080 (t, J =7.0 Hz, 6H). I 

I 
I 
I 
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Part C: 6-{4-[(3-Ethylpenty]aniino)iTiethyl]-2-methox>phenoxy}nicotinaniid^ 
inethanesulfonate 

Place 6-(4-fonnyl-2-methox)'phenoxy)njcotinaiTiide (Example 414, Part B) (0.250 
g, 0.91 8 mmol), 3-elliylpemylamine (0.1 1 1 g, 0.964 xniDol) and 3A molecular sieves in a 
vial. Add methanol (6.1 mL), cap and stir overaight. Add NaBH4 (ca. 3-5 eq in two 
portions) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
25 g ISCO'^* pre-load column. Dry the column in a vacuum oven at room temperature. 
Purify by ekiting tlirough a 40 g ISCO^ column with 5% to 15% (2.0 M NH3 in 
methanol) in ethyl acetate to give the title compound as a free base. Dissolve the product 
in methanol and dicliloromethane and add one equivalent of 0.5 M methanesulfonic acid 
solution in dichloromethane. Concentrate to give the title compound (0.371 g, 84%): 
TOP MS ES"" 372.2 (M+H)\HmS calcd for C21H30N3O3 372.2287 (M+H)\ found 
372.2271 , time 0.32 min; HPLC [Waters XTerra™ C-1 8 (150 x 4.6 mm, S-5 microm), 
0.1% TFA/acetonitrile in 0,1% TFA/waier at 1 .0 mL/min, 5-95% over 23 min], tR 11 .9 
min, 100% purity. 

Example 734 

6- {2-Methoxy-44(2-moiTDholin-4-ylethylamino)methyl]phenoxy} nicotinamide 




— S-0 
methanesulfonate 

Place 6-(4-formyl-2-methox>phenoxy)nicoiinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), 2-moipho]jn-4-y]ethylamine (0.126 g, 0.964 mmol) and 3A molecular 
sieves in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBH4 (ca. 3-5 eq 
in two portions) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting tluough a 40 g ISCO"^' column with 5% to 30% (2.0 M 
NH3 in methanol) in ethyl acetate to give the title compound as a free base. Dissolve the 
product in methanol and add one equivalent of 0,5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.350 g, 74%): TOP MS ES"" 
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387.2 (M+H)^ HRMS calcd for C2oH27N^04 387.2032 (M+H)^ found 387.2032, time 
0.52 min; HPLC [Waters XTeiTa™ C-1 8 (1 50 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 5-95 over 23 min], tR = 5.j7 min, 
100% purity. 



Example 735 



6-{2-Meihoxy-4-[(2-ihiomojpholin-4-ylethylarnino)rnethy]]phenoxy} nicotinamide 




melhanesulfonate 

Place 6-(4-formy]-2-niethoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), 2-thiomoipholin-4-Y]ethYlamine (0.141 g, 0.964 mmol) and 
molecular sieves in a vial. Add methanol (6.1 mL), cap and stir overnight. Ad'dNaBH4 
(ca. 3-5 eq in two portions) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 25 g ISCO pre-load column. Dry the column in a vacuum oven 
at room temperature. Purify by eluting tluough a 40 g ISCO*^' column with 5% to 25% 

(2.0 M NH;^ in methanol) in ethyl acetate to give the title compound as a free base. 

I 

Dissolve the product in methanol and add one equivalent of 0.5 M jnethanesulfonic acid 
solution in dichloromethane. Concentrate lo give the title compound (0-356 g, 73%): 
TOP MS ES*" 403.2 (M+H)", HRMS calcd for C20H27N4O3S 403.1804 (M+H)*, found 
403.1801, time 0.43 min; HPLC [Waters XTejra™ C-18 (150x 4.6 mm, S-5 iriicrom). 



0.1% TFA/acetonitrile in 0. 1% TFA/water at 1 .0 mL/min, 5-95% over 23 min], 
minj 00% purity. 



tR = 6.2 



Example 736 

6- {2-Methoxy-4-[(3-morpholin-4-ylpropy]amino)methyl]phenoxy} nicotinamide 
methanesulfonate 
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Place 6-(4-foiTnyl-2-meihox)/phenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), 3-inoipholiiv4-ylpropy]aniine (0.139 g, 0.964 mmol) and 3A molecular 
sieves in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBH^ (ca. 3-5 eq 
in two portions) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO^ pre-load column. D]7 the column in a vacuum oven at room 
temperature. Purify by eluting thj-Qugh a 40 g ISCQ- column with 5% to 30% (2.0 M 
NH3 in methanol) in ethyl acetate to give the title compound as a free base. Dissolve tlie 
product in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.340 g, 74%): TOF MS ES"^ 
401 .2 (M+H)"", HRMS calcd for C21H29N4O4 401 .2189 (M+H)"", found 401 .2178, time 
0.52 min; HPLC [Waters XTerra™ C-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 5-95% over 23 min], Ir = 5.6 min. 
100% purity. 

Example 737 

5-{4-[(3,3-Dimethylbutylamino)methy]]-2-fluorophenoxy)pyrazine"2-carboxamide 




Part A: 3-Fluoro-4-triisopropylsilanyloxybenzaldehyde 




Add triisopropylsilyl chloride (74.32 g, 0.3855 mol), followed by DMF (25 mL). 
to a solution of 3-fluoro-4-hydroxybenzaldehyde (45.01 g, 0.3213 mol) and imidazole 
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(43.74 g, 0.6425 mole) in DMF (313 niL) at 25-29 °C in a steady stream over 2| min. Stir 
for 1 lir at room temperatiu'e till the reaction complete as determined by HPLC l(Cplumn: 

i 

4.6 mm x 25 cm Zorbax RX-C8: eliiant: 50/50 0.1% TFAiaceionitrile; flow rate 2 
mL/min; detector: 230nm; temperature: 22 X; injection: 10 |iL). Pour the reaction 
mixture into saturated aqueous anmionium chloride solution (1 L) and extract with ether 
(3 X 1 L). Combine the ether layers, wash with brine (2 x 750 mL) and dried oier sodium 
sulfate. Filter and concentrate to give a yellow oil (1 06. 3g). Purify the crude oil on 1 kg 
Merck silica gel grade 60 with 20:1 heptane/ethyl acetate (90.14g, 94.6%). 



Part B: (4-[l ,3]Dioxolan-2-y]-2-fluorophenoxy)triisopropylsiIane 




! 

Into a 5 L 3-neck flask equipped with a condenser and a Dean-Stark trap add 3- 

I 

fluoro-4-triisopropylsilanyloxybenzaldehyde (Example 737, Part A) (90.14 g, 0.3041 
mol), ethylene glycol (1 88.75 g, 3.041 mol), and;?-toluenesulfonic acid (0.58 g!, 0.003041 
mol) in toluene (3.155 L). Heat to boil and reflux until 130 mL of H2O (lower layer) is 
collected in the Dean-Stark trap (5 lirs). Cool to room temperature, wash with 10% 
aqueous potassium carbonate solution (2 x 1 L) and brine (2 x 1 L), and dry over sodium 
sulfate. Filter and concentrate 10 give the crude product. 



Part C: 4-[l,3]Dioxolan-2-yl-2-fluoropheno] 

a 




To a solution of (4-[l,3]dioxoIan-2'y]-2-fluorophenoxy)triisopropylsi]ane ( Example 93. 
Part B) (105.9 g, approximately 0.3 11 mol) in THF (1.589 L) add 1,0 M ! 
teirabutylammonium fluoride (TBAF) in THF (311 mL) in a steady stream over 5 min at 
23-27 °C without cooling. Stir for 1 hr till the reaction complete by TLC (19:l' 
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heptane/ethyl acetate). Concentrate to a red oil and partition between ether (500 mL) and 
deionized water (] L). Separate the layers and extract the aqueous layer with ether (500 
mL), Combine the ether layers, wash with brine and dry over sodium sulfate. Filter and 
concentrate to give the crude product (92.9 g. Dissolve the crude product in 
dichloromethane and filter through 400 g of silica gel 60. Wash with dichloromethane (3 
X 1 L fractions) and concentrate the combined filtrate to give an impure product. 
Crystallize from dichloromethane/heptane to give the title compound (29.8 g, 52%). Gas 
chromatography: retention time 15.96 min (30 m x 0.32 mm i.d. DB-1 column, 0.25 
micron film thickness: 1 .2 mL/min flow rate; 55:1 split ratio; temperature profile: 35 
X/3 min, 1 0 °C icmperatiire increase per min; 250 °C/1 0.5 min). NMR (DMSO-df,) 8 
3.84-3.93 (m. 2H. CH.), 3.93^.04 (m, 2H, CH.), 5.60 (s, IH, CH), 6.91 (t, IH, ArH), 
7.06 (dd, IH. ArH), 7.15 (dd, IH, ArH), 10,0 (s, IH, OH). 

Part D: 5-(4-[l ,3]Djoxolan-2-yl-2-fluorophenoxy)pyrazine-2-carboxamide 




Heat a mixture of 5-chloropyrazine-2"Carboxamide (14.18 g, 0.09 mol) {see S. 
Fujii, T. Takagi, S. Toshihisa, M. Seki, Agric. Biol. Chem., 1982, 46, (8), 2169), 4- 
[1 ,3]uioxolan-2-yl-2-fluorophenol (Example 737, Part C) (16.58 g, 0.09 mole), and 
powdered potassium carbonate (31.10 g, 0.225 mol) in DMF (213 mL) at 100 "^C for 2 
hours. Dilute the reaction mixture to 1 L with deionized water, filter at room temperature, 
and wash the filter cake with water. Extract the filtrate with ether (2 x 1 L) and dr>' the 
extracts over sodium sulfate. Combine the filter cake and ether extracts and concentrate 
to diyness to give a semi-solid (32.81 g) containing residual water and DMF (by 
NMR). Recrystallize a portion from ethyl acetate to give a purified sample: mp 169-172 
°C; ^H NMR (DMSO-Jo) 53.94-4.03 (m, 2H, CH.), 4.03-4.1 1 (m, 2H, CH2), 5.78 (s, IH, 
CH), 7.36 (d, IH, ArH), 7.46 (t, 2H, ArH), 7.73 (s. IH, HetH), 8.13 (s, IH, HetH), 8.68 
(d, 2H, amide): '^C NMR (DMSO-c/c) 5 64.879. 1 01 .364, 1 14.869, 123.251, 123.762, 
132.997, 137.855, 139.454, 140.340, 140.744, 152.019, 154.475, 159.643, 164.135; MS 
'(ES+):m/2 306.0 (M+H). 
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Part E: 5-(2-F]uoro-4-formylphenoxy)p>Tazine-2-carboxamide 

O 



Combine fonnic add (90%, 453 mL) and crude 5-(4-[] ,3]dioxo]an-2-yI-2- 
fluorophcnoxy)pyrazine-2-carboxamide (Example 737, Part D) (32.81 g, approximately 
0.09 mole) and stir initially a clear yellow solution, which becomes a thick slurry in an 
hour at room temperature. Stir overnight at room temperature till the reaction complete 
by HPLC. Quench the reaction with deionized water (1 L) and extract with ! 
dichloromethane (4x4 L). Combine the extracts and mix with aqueous sodium 
bicarbonate solution. Concentrate on a rotary evaporator to give a slurry of a solid in 
water (when the separation of layers not possible). Extract the mixture with ethyl acetate 
(4 X 1 L) and concentrate the combined extracts to a yellow^ solid (29.65 g). Fqrm slurries 
successively four times with boiling methanol (1 L) and flher while hot. Comliine the 
filter cakes and dissolve in enough boiling methanol to give a clear solution. Concentrate 
the solution to approximately 1 liter and allow to crystallize at 0 ^C. Filter the resulting 
sluiTy at 0 ®C and dry the filter cake under vacuum at room temperature to give the title 
compound (17.79 g, 75,7%). NMR (DMSO-c/c) 5 7.70 (t, IH, ArH), 7,78 is, IH, 
HetH), 7.86-7.93 (m, 2H, ArH), 8.14 (s, IH, HeiH), 8.73 (d, 2H, amide), 10.0 k IH, 
CHO): ^^CNMR{DMS0-rf6) 5 116.884, 124.606, 126.980, 133.186, 134.967, 140.765, 
144.016, 152.493, 154.974, 159.276, 164.057, 190.777; MS (ES+)m/2 262.3 (M+H). 



Part F: 5-{4-[(353*Dimethylbutylamino)methyl]-2-fluorophenoxyJpyra2ine-2-| 
carboxamide ! 

Place 5-(2-fluoro-4-fonTiylphenoxy)pyra2ine-2-carboxamide (Example!737, Part 
E) (0.350 g, 1.14 mmol), 3,3-dimethylbutYlamine (0.19 g, 1.41 mmol) and 3A molecular 
sieves in a vial. Add methanol (9.7 mL). cap and stir overnight. Add NaBH4 (tO.053 g, 
1 .41 mmol) and stir until the gasses stop evolving. Filler the reaction mixture.jthen 
concentrate. Purify by eluting through a 40 g ISCO"^ column with 6% to 30% p.O M 
NH3 in methanol) in ethyl acetate to give the title compound (0.225 g, 49%): TOF MS 
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ES* 347.2 (M+Hf , HRMS calcd for C,8H24N402F 347.1883 (M+H)^ found 347.1883, 
lime 0.53 min; HPLC [YMC-Pro pack C-l 8 (150 x 4.6 mm, S-5 microm), 0.05% 
TFA/aceionitrile in 0.05% TFA/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 
1 8], tR = 1 0.9 min, 1 00% purity. 

Example 738 

5-(2-F]uoro-4-{[2-(2-fluorophenyI)ethylamino]nielhyl)phenoxy)pyridine-2-carboxamide 



Place 5-(2-fluoro-4-formylphenoxy)pyridine-2-carboxam)de (Example 403, Part 
B) (0.650 g, 2.50 mmol), 2-fluorophenethylamine (0.382 g, 2.75 mmol) and 3A molecular 
sieves in a vial. Add methanol (12 mL), cap and stir overnight. Add NaBH4 (slight 
excess) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
25 g ISCO"^' pre-load column. Dry the column in a vacuum oven at room temperature. 
Purify by eluting through a 40 g ISCO^* column with 0% to 10% (2.0 M NH3 in 
meihanol) in ethyl acetate 10 give the title compound (0.71 8 g, 75%): TOF MS ES"^ 384.2 
(M+Hf, HRMS calcd for C21H20N3O2F2 387,2032 (M+Hf, found 387.2032, time 0.52 
min: HPLC [YMC-Pro pack C-l 8 f 1 50 x 4 6 nvrs So microm). 0.05% TFA/acetonitrile 
in 0.05% TFA/water at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% over 1 8], tR = 1 1 .4 min, 
100% purity. 



5-{2-Fluoro-4-[(4-methylpentylamino)methyl]phenoxy}pyridine-2-carboxamide 



Place 5-f2-fluoro-4-formylphenoxy)pyridine-2-carboxamide (Example 403, Pan 




Example 739 




B) (0.650 g, 2.50 mmol), 4-methylpentylamine (Example 433, Part A) (0.278 g, 2.75 
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mmol) and molecular sieves in a vial. Add methanol (12 mL), cap and stir pvemight. 
Add NaBH4 (slight excess) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 25 g ISCO^' pre-load column, Drj' the column in a vacuum oven 
at room temperature. Purify by eluting through a 40 g ISCO® column with 0%:to 10% 
(2.0 M NH3 in methanol) in ethyl acetate to give the title compound (0.470 g, 5.5%): TOF 
MS ES^ 346.2 (M4H)^ HRMS calcd for C19H25N3O2F 346.1931 (M+H)^ found 
346.1922, time 0.48 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 
0.05% TFA/acetonitrile in 0,05% TFA/water at 1 .0 mL/min, 10-20% over 5 min, 20-95% 
over 1 S]. iR = 1 1 ,6 mm, 1 00% purity. j 



Example 740 j 
5-[4-[(3,3-Dimethy!buiylamino)methyl]-2-fluorophenoxy}pyridine-2-carboxamide 




Place 5-(2-fluoro-4-formylphenoxy)p>Tidine-2-carboxamide (Example 403, Part 
B) (0.650 g, 2.50 mmol), 3.3-dimethyibutylamine (0.27S g, 2.75 mmol) and sA molecular 
sieves in a vial. Add methanol (12 mL), cap and stir overnight. Add NaBH4 (slight 
excess) and stir until the gasses stop evolving. Load the reaction mixture direcjtly onto a 
25 g ISCO®' pre-load column. Dry the column in a vacuum oven at room tempierature. 
Purify by eluting tlirough a 40 g ISCO^' column with 0% to 1 0% (2.0 M NHj il 
methanol) in ethyl acetate to give the title compound (0.543 g, 63%): TOF MS ES"*" 346.2 
(M+H)"", HRMS calcd for C,9H25N302F 346.1931 (M+H)\ found 346.1921 , time 0.48 
min; HPLC [YMC-Pro pack C-l 8 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile 
in 0.05% TFA/water at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 18], tR f 1 1.3 min. 
1 00% purity. 



Example 74] 

5- [4-[(4,4-Dimethy]pentylamino)methyl]-2-fluorophenoxy}pyridine-2-carbox|amide 
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Part A: 4,4-Dimeihylpentarienitrile To a suspension of sodium cyanide 

(3.33 g, 67.8 mmol) in DMSO (34 mL) at 60 ^^C, slowly add l-bromo-3,3-dimeihy]butane 
( 1 0 g, 60.6 mmol). Keep the internal temperature between 55 - 65 by intennittently 
cooling with an ice bath. Heat at 70 °C for 1 .5 hours, then cool to room temperature. 
Dilute the rcaclion mixture with water (100 mL) and extract with ether (3 x 50 mL). 
Wash the organic extracts with 5.0 N HCl (1 X 25 mL) and water (1 X 25 mL). Dry the 
organic layer over MgS04, filter and concentrate to give the title compound (6.66 g, 
98%): 'HNMR(CDC13,400MH2)52.29 (t.J=8.1 Hz, 2H), 1.63(t,y=8.1 Hz, 2H), 
0.94 (s,9H). 

Pan B: 4,4-Dimelhylpentylamine 




Cool a slurry of LiA]H4 (4.30 g, 1 13 mmo]) in ether (57 mL) to -30 °C. Allow 
ipj-ciion mixture to gently reflux upon the addition of 4,4-uimethyipentanenitrile (6.29 g, 
56.6 mmol). Heat at reflux for an additional 45 minutes. Cool the reaction mixture to 
room temperature before quenching with ] .0 N NaOH. Filter tlie suspension through a 
Celite*' pad. Separate the two layers and wash the organic layer with additional 1 .0 N 
NaOH (2 X 25 mL), dry it over Na2S04, filter and carefully concentrate to give the title 
compound: 'H NMR (CDC13, 400 MHz) 5 2.68 (m, 2H), 2.17 (bs, 2H), 1.44 (m, 2H) 
L 1 8 (1, 7 = 11 .0 Hz, 2H), 0.88 (s, 9H). 

Part C: 5-{4-[(4,4-Dimethylpentylamino)methyl]-2-fluorophenoxy}pyridine-2- 
carboxamide 
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Place 5-(2-fluoro-4-formylphenoxy)pyridine-2-carboxamide (ExaxTiple:403, Part 
B) (0.650 2.50 mmol), 4,4-dimeihyIpentylamine (0.317 g, 2.75 nimol) and b'A 
molecular sieves in a vial. Add methanol (12 mL), cap and stir overnight. Adjj NaBH4 

(slight excess) and stir until the gasses stop evolving. Load the reaction mixture directly 

i 

onto a 25 g ISCO*^ pre-load column. Dr)' the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO® column with 0% to 10%' (2.0 M 
NH3 in methanol) in ethyl acetate to give the title compound (0.248 g, 28%): TOF MS 
ES^ 360.2 (M+H)"", HRMS calcd for C:oH27N302F 360.2087 (M+H)^, found 3i60.2076, 
time 0.48 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.oi% 
TFA/acetonitrile in 0.05% TF A/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 
1 8], tR = 1 2.3 min, 98.2% purity. . j 



Example 742 

5"{4-[(3-Ethy]pentylamino)methyl]-2-fluorophenoxy)pyridine-2-carboxamide 




Place 5-{2-fluorO'4-formylphenoxy)pyridine-2-carboxamide (Exampld 403, Part 
B) (0.650 g, 2.50 mmol), 3-ethylpentylamine (Example 733, Part B) (0.317 g| 2.75 
mmol) and 3 A molecular sieves in a vial. Add methanol (12 mL), cap and stir overnight. 
Add NaBH^ (slight excess) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 25 g ISCO^' pre-load column. Dry the column in a vacuum oven 
at room temperature. Purify by eluting through a 40 g ISCO^' column with 0°jo to 10% 
(2.0 M NH:^ m methanol) in ethyl acetate to give the title compound (0.516 g,j58%): TOF 
MS ES^ 360.2 (M+H)^ HRMS calcd for C2oH27N:i02F 360.2087 (M+H)\ foiind 
360.2086, time 0.53 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm). 
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0.05% TFA/acetonitrile in 0.05% TFA/waler at 1.0 mUmiii, 1 0-20% over 5 min, 20-95% 
over 1 8], Ir = 12.3 min, 1 00% purity. 



5-{4-[(2-Cyclopentylethy]amino)methy]]-2-fluorophenoxy}pyridine-2-carboxaniide 



Place 5-(2>fluoro-4-fonnylplienoxy)pyridine-2-carboxamide (Examn> 403, Part 



molecular sieves in a vial. Add methanol (12 niL), cap and stir overnight. Add NaBH4 
(slight excess) and stir until the gasses stop evolving. Load the reaction mixture directly, 
onto a 25 g ISCO^' pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO® column with 0% to 10% (2.0 M 
NH3 in methanol) in ethyl acetate to give the title compound (0.0850 g, 10%): TOF MS 
ES"" 358.2 (M+H)^ HRMS calcd for C20H25N3O2F 358.1931 (M+H)*, found 358.1925, 
time 0.48 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% 
TFA/acetonitrile in 0.05% TFA/water at 1 .0 mUmin, 10-20% over 5 min, 20-95% over 
1 8], tR = 1 1 .8 min, 94.2% purity. 

Example 744 

5-{2-Fluoro-4-[(2-tliiomorpho]in-4-y]ethylamino)methy]]phenoxyjpyridine-2- 
carboxamide 



Place 5-(2-fluoro-4-formylphenoxy)pyridine-2-carboxamide (Example 403, Pan 
B) (0.650 g, 2.50 mmol), 2-thiomorpho!in-4-ylethy]amine (0.402 g, 2.75 mmol) and sA 
molecular sieves in a vial. Add methanol (12 mL), cap and stir overnight. Add NaBH4 



Example 743 




B) (0.650 g, 2.50 mmol), 2-cyclcpehtyletliylamine (0.792 g, 2.75 mmol) and 3 A 
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(slight excess) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO*'^' pre-load column. Dry the column in a vacuum oven at room 



temperature. Purify by eluting through a 40 g ISCO*^' column with 0% to 30% 
NH3 in methanol) in ethyl acetate to give the title compound (0.792 g, 81%): 



(2.0 M 
^OF MS 



ES" 391.2 (M+H)*", HRMS calcdfor C,9H24N402FS 391.1604 (M+H)" found 391.1594, 

lime 0.48 min; HPLC [YMC-Pro pack C-1 8 (150 x 4.6 mm, S-5 microm), 0.05% 

j 

TFA/acetonitrile in 0.05% TFA/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 
1 8], tR = 6.7 min, 1 00% purity. 



Example 745 

5- !2-Fluoro-4-[(3-methy]-buty]amino)-methyl]-phenoxy]-pyrazine-2-carboxy' 



ic acid 




amide 

Place 5-(2-fluoro-4-formylphenoxy)pyrazine-2-carboxamide ( Example 737, Part 
E) (0.400 g, 1.53 mmol), isoamylamine (0.147g, 1.68 mmol) and 3A molecular sieves in 
a vial. Add methanol (7.7 mL), cap and stir ovemight. Add NaBm (0.058 g, 1 .53 mmol) 
and stir until the gasses stop evolving. Load the reaction mixture directly onto! a 25 g 
ISCO*'' pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting tluougli a 40 g ISCO*^" column with 0% to J 5% (2.0 M NH3 in methanol) in 
80% (ethyl acetate in hexanes) to give the title compound (0.225 g, 50%): 10 =' MS ES"" 
333.2 (M-fH)% HRMS calcd for C17H22N4O2F 333.1727 (M+H)*", found 333.1714, time 
0.55 min: HPLC [YMC-Pro pack C-l 8 (1 50 x 4.6 mm, S-5 microm), 0.05% 

i 

TFA/acetonitrile in 0.05% TFA/water at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 
lS],iR = 10.1 min, 100% purity. ! 



Example 746 

5-(2-Fluoro-4-pent^'laminomethylphenoxy)pyraz]ne-2-carboxamide 
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Place 5-(2-fluoro-4-fonnylphenoxy)pyrazine-2-carboxamide (Example 737, Part 
E) (0.400 g, 1 .53 mmol), amylamine (0.1 47g, 1.68 mmol) and 3A molecular sieves in a 
vial. Add methanol (7.7 mL), cap and stir overnight. Add NaBH4 (0.058 g, 1 .53 mmol) 
and stir, until the gasses stop evolving. Load the reaction mixture directly onto a 25 g 
ISCO^ pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting tbough a 40 g ISCO^ coluni]i 0% to 15% (2.0 M NH? in methanol) in S0% 
(ethyl acetate in hexanes) to give the title compound (0.334 g, 66%): TOP MS ES"^ 333.2 
(M+H)^ calcd for CnH22N402F 333.1727 (M+H)"*", found 333.1722, time 0.53 

min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile 
in 0.05% TF A/water at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 1 8], tR = 10.3 min, 
96.8% purity. 

Example 747 

5-{4-[(4,4-DimethylpentylamiTio)methyl]-2-fluorophenoxy)pyrazine-2-carboxamide 




Place 5-f2-fluoro-4-formylphenoxyJpyra2ine-2-carboxamide (Example 737, Part 
E) (0.400 g, 1 .53 mmol), 4,4-dimethylpentylamine (0.194g, 1 .68 mmol) ( Example 97, 
Part B) and 3 A molecular sieves in a vial. Add methanol (7.7 mL), cap and stir 
overnight. Add NaBH4 (0.058 g, 1 .53 mmol) and stir until the gasses stop evolving. 
Load the reaction mixture directly onto a 25 g ISCO^' pre-load column. Dry the column 
in a vacuum oven at room temperature. Purify by eluiing through a 40 g ISCO^"' column 
with 0% to 15% (2.0 M NH^ in methanol) in 80% (ethyl acetate in hexanes). Concentrate 
the fractions containing the product. Take the solid up in dichloromethane (100 mL) and 
wash with 1.0 N NaOH (2 X 25 mL) to give the title compound (0.314 g, 57%): TOF MS 
ES" 361.2 (M-^H)", HRMS calcd for C,9H26N402F 361.2040 (M+H)^ found 361.2042, 
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time 0.55 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% 
TFA/acetonitrile in 0.05% TF A/water at 1 .0 mL/min, 10-20% over 5 min, 20-?5% over 
18], tR = 12.0 min, 100% purity. 



Example 748 

5-{4-[(3-Ethylpentylamino)methyl]-2-fluorophenoxy}pj'ra2ine-2-carboxamid(: 




Place 5-(2-fluoro-4-formylphenoxy)pyra2ine-2-carboxamide (Example 737, Part 
E) (0.400 g, 1.53 mmol), 3-elhylpentylamine (0.1 94g, 1.68 mmol) (Example 7j33, Part B) 
and 3A molecular sieves in a vial. Add methanol (7.7 mL), cap and stir overnight. Add 
NaBH4 (0.058 g, 1 .53 mmol) and stir until the gasses stop evolving.. Load the 'reaction 
mixture directly onto a 25 g ISCO^ pre-load column. Dry the column in a vac;uum oven 
at room temperature. Purify by eluting through a 40 g ISCO*^' column with Op» to 15% . 
(2.0 M NH3 in methanol) in 80% (ethyl acetate in hexanes) to give the title compound 
(0.342 g, 62%): TOP MS.ES^ 361 .2 (M+H)\ HRMS calcd for C,9H26N402F kl .2040 . 
(M+H)*, found 361 ,2048, time 0.57 min; HPLC [YMC-Pro pack C-1 8 (1 50 x j4.6 mm, S- 
5 micmm), 0.05% TFA/acetonitrile in 0.05% TFAAvater at 1 .0 mL/min, ]0-20?/o over 5 
min, 20-95% over 1 8], tR = 12.0 min, 96.9% purity. ; 

Example 749 

5-(2-Fluoro-4-{[2-(ietrahydropyran-4-ynethylamino]methyl}phenoxy)pyi'a2ine-2- 
carboxamide 




Place 5-(2-fluoro-4-fomiylphenoxy)pYra2ine-2-carboxam3de (Example 737, Part 
E) (0.400 g, 1.53 mmol), 2-(tetrahydropyran-4-yl)ethylamine (0.2 17g, 1.68 mmol) and 
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3A molecular sieves in a vial. Add methanol (7.7 mL), cap and stir overnight. Add 
NaBH4 (0.058 g, 1 .53 mmol) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 25 g I SCO^' pre-load column. Dry the column in a vacuum oven 
at 3oom temperature. Purify by eluting tlirough a 40 g ]SCO^^ column with 0% to 30% 
(2.0 M NH3 in methanol) in 80% (ethyl acetate in hexanes) to give the title compound 
(0.385 g, 67%): TOF MS ES* 375.2 (M-fH)^ HRMS calcd for C,9H24N403F 375.1832 
(M+H)^ found 375.1847, time 0.53 min; HPLC [mC-Pro pack C-18 (150 x 4.6 mm, S- 
5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/waler at 1.0 mL/min, 10-20% over 5 
min, 20-95% over ] S], tR = 8.6 min, 95.4% purity. 

Example 750 

5-(2-Fluoro-4-{[2-(4-fluoropheny])ethylamino]methyI}phenoxy)pyra2ine-2-carboxamide 

Place 5-(2-fluoro-4-fonTiylphenoxy)pyra2ine-2-carboxamide (Example 737, Part 
E) (0.400 g, 1.53 mmol), 4-fluorophenethylamine (0.234g, 1.68 mmol) and 3A molecular 
sieves in a vial. Add methanol (7.7 mL), cap and stir overnight. Add NaBH4 (0.058 g. 
1 .53 mmol) and stir until the gasses stop evolving. Load the re?^tioM n^ixturc directly 
onto a 25 g ISCO^' pre-load column. Dry the column in a vacuum oven at room 
lemperature. Purify by eluting tbough a 40 g ISCO^* column with 0% to 15% (2.0 M 
NH3 in methanol) in 80% (ethyl acetate in hexanes). Concenti*ate the fractions containing 
the product. Take the solid up in dichloi omethane (100 mL) and wash with 1,0 N NaOH 
(2 X 25 mL) to give the title compound (0.383 g, 65%): TOF MS ES^ 385.1 (M+H)', 
HRMS calcd for C20H19N4O2F2 385.1476 (M+H)^ found 385.1480, time 0.55 min: HPLC 
["^TvlC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% 
TFA/waier at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 1 8], tR = 1 1 .1 min, 100% 
purit)'. 
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Example 75] ! 
5-{2-Fluoro-4-[(2-ihiophen-2-ylethy]aniino)methY]]phejioxy}pyra2i]ie-2-car^^ 




Place 5-(2-f]uoro-4-formylphenoxy)pyra2ine-2-carboxamjde (Example 737, Part 
E) (0.400 g, 1.53 mmol), 2-(2-thienyl)eihylamine (0,21 7g, L68 mmol) and 3A molecular 
sieves in a vial. Add methanol (7.7 mL), cap and stir oveniight. Add NaBH4|(0.058 g, 
1 .53 mmol) and stir until the gasses stop evolving. Load the refiction mix^Mrejdirectly 
onto a 25 g ISCO^' pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting tlirough a 40 g ISCO^' column with 0% to 1 5% (2.0 M 

NH^ in methanol) in 80% (ethyl acetate in hexanes). Concentrate the fractions containing 

I 

the product. Take the solid up in dichloromethane (100 mL) and wash with liO N NaOH 
(2 X 25 mL) to give the title compound (0.100 g, 18%): TOP MS ES" 373.1 (M+H)", 
HRMS calcd for CisHjsN^O.FS 373.1 135 (M+H)% found 373.1 150, time 0.48 min: 
HPLC [YMC-Pro pack C-1 8 (1 50 x 4,6 mm, S-5 microm), 0.05% TFA/acetonitrile in 
0.05% TFA/water at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 18], tR = 30.3 min. 
100% purity. i 

Example 752 

5-(2-Fluoro-4-hexylaminomethylphenoxy)pyra2ine-2-carboxamide 




Place 5-(2-fluoro-4-formy]phenoxy)pyrazine-2-carboxamide (Examplje 737, Part 
E) (0.400 g, 1.53 mmol), hexylamine (0.1 70g, L68 mmol) and 3A molecular jsieves in a 
vial. Add meihanol (7.7 mL). cap and stir overnight. Add NaBH4 (0.058 g, 1 .53 mmol) 
and stir until the gasses stop evolving. Load the reaction mixture directly omp a 25 g 
ISCO^" pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting through a 40 g ISCO^' column with 0% to 1 5% (2.0 M NH3 in methanol) m 
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80% (ethyl acetate m hexanes) to give the title compound (0.329 g, 62%); TOF MS ES* 
347.2 (M+H)^, ERMS calcd for CjgHo^N^OaF 347.1 883 (M+H)"", found 347.1 897, time 
0.57 min; HPLC [YMC-Pro pack C-] 8 (150 x 4.6 mm, S-5 microm), 0.05% 
TFA/acetonitrile in 0.05% TFA/water at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 
1 8], tR = 1 1 .4 min, 94.8% purity. 

Example 753 

5-(4-{[2'(3,4-Dich]orophenyl)ethylamino]metliyl}-2-fluorophenoxy)pyrazine-2- 



carbox amide 




Place 5-(2-fluoro-4-foi-mylphenoxy)pyrazine-2-cai*boxamide fExample.737, Part 
E) (0,400 g, 1 .53 mmol), 3,4-dichlorophenethylamine (0320g, 1 .68 mmol) and 3A 
molecular sieves in a vial. Add methanol (7.7 mL), cap and stir overnight. Add NaBH4 
(0.058 g, 1 .53 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO® pre-load column. Dry the column in a vacuum oven at room 
lejnperature. Purify by eluting tluoiigh a 40 g ISCO^' column with 0% to 15% (2.0 M 
NH3 in methanol) in 80% (ethyl acetate in hexanes). Concentrate the fractions containing 
the product. Take the solid 'jp in dichloromethane (100 mL) and wash with 1 .0 NaOU 
(2 X 25 mL) to give the title compound (0.293 g, 44%): TOF MS ES^ 435.1 (M-l-H)\ 
HRMS calcd for C2oHif^N402FCl2 435.0791 (M+H)*, found 435.0815, time 0.53 min; 
HPLC [^T^IC-Pro pack C-1 8 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 
0.05% TFA/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 18], tR = 12.8 min, 
100% purity. 

Example 754 

5-{2-Fluoro-4-[(3-isopropoxypropylamino)methyl]phenoxy}pyrazine-2-carboxamide 
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Place 5-(2-fluoro-4-foriTiylphenoxy)p>Ta2ine-2-carboxamide (Example 737, Part 
E) (0.400 g, 1.53 mmol), 3-isopropox>propylamine (0.197g, 1.68 mmol) and 3|A 
molecular sieves in a vial. Add methanol (7.7 mL), cap and stir overnight. Add NaBH4 
(0.058 g, 1 .53 mmol) and stir until the gasses stop evolving. Load the reaction! mixture 
directly onto a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting tlu'ough a 40 g ISCO*^ column v/ith 0% to 30%j(2.0 M 
NH3 in methanol) in 80% (ethyl acetate in hexanes). Concentrate the fractions containing 

i 

the product. Take the solid up in dichloromethane (100 mL) and wash with 1 .0 N NaOH 
(2 X 25 mL) to give the title compound (0,395 g, 71%): TOP MS ES^ 363.2 (M+H)"", 

HRMS calcd for C18H24N4O.F 363.1832 (M+H)^ found 363.1821, time 0.57 riiin; HPLC 

i 

[YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acelonitrile in|0.05% 
TF A/water at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% over 1 8], Ir = 9.8 min,j 1 00% 
purity. I 



Ex^imple 755 

6-(4-{[2-(2-Fluorophenyl)ethylamino]methyl)-2-methoxyphenoxy)nicotmami'de 




methansulfonate 

I 

Dissolve 6-(4-{[2-(2-fluorophenyl)ethy]amino]methyl}-2- ! 
metbox>'phenoxy)nicoiinamide (Example 431) (0.701, 1.18 mmol) in methanol (4.4 mL) 
and dichloromethane (4.4 mL). Add 0.5 M methanesulfonic acid (3.54 mL, l.jl 8 mmol) 
in dichloromethane. Stir for 1 0 minutes, then concentrate to give the title conipound 
(0,875 g, ~100%): TOP MS ES^ 396.2 (M+H)\ HRMS calcd for C22H23N3ojF 396.1723 
(M+H)\ found 396.1739, lime 0.53 min; HPLC [Waters XTena™ MS C-18 (ll50 x 4.6 
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mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/niin, 5-95% over 
1 5 min], Ir = 1 0.8 min, 1 00% purity. 

Example 756 

6-{4>[(33-Diniethy]butylamino)methy]]-2-methoxyphenoxy}pyrida2ine-3-carboxamide 
meihanesulfonate 




Place 6-(4-foniiyl-2-methox}'phenoxy)pyrida2ine-3-carboxamide (Example 721, 
Part C) (0.406 g, 1 .49 mniol), 3,3-dimethylbutylamine (0.216 mL, 1 .56 mmol) and 3 A 
molecular sieves in a vial. Add methanol (7.4 mL), cap and stir overnight. Add NaBUi 
(0.060 g, 1 .56 mmol) and stir until the gasses stop evolving. Filler the reaction mixture, 
then concentrate it. Purify by eluting tlirough a 40 g JSCO^ column with 6% to 30% (2.0 
M NH3 jn methanol) in 80% (ethyl acetate in hexanes) to give the title compound as a 
free base (0.378 g, 71%). Dissolve the free base (0.357, 0.99 mmol) in methanol (2,5 
mL) and dichloromethane (2.5 mL). Add 0.5 M methanesulfonic acid (1.99 mL, 0.99 
mmol) in dichloromethane. Stir for 1 0 minutes, then concentrate to give the title 
themethane sulfonic acid salt (0.476 g, --1 00%): TOP MS ES"" 359.2 (M+Hj\ HRMi> 
calcd foi Ci9H27N403 359.2083 (M+H)^, found 359.2099, time 0.53 min; HPLC [YMO 
Pro pack C-1 8 (1 50 x 4.6 mm. S-5 microm). 0.05% TFA/acetonitrile in 0.05% TFA/water 
at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% over 1 8], tR = 10.7 min, 96.8% purity. 



Example 757 

6-(2-Fluoro-4-{[2-(tetrahydropyran-4-yI)etbylamino]methy]}phenoxy)nicotinamide 



methanesulfonate 
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Place 6-(2-fluoro-4-fonnylphenoxy)nicotinainide (Example 223, step 1) (0.700 g, 
2.69 niniol), 2-(tetrahydropyian-4-yl)ethy]amine (0.348 g, 2.69 mmol) and sAj molecular 
sieves in a vial. Add methanol (13.5 mL), cap and stir overnight. Add NaBHi (0.204 g, 



5.38 mmol) and stir until the gasses stop evolving. Filter the reaction mixturej then 
concentrate it. Purify by chromatography eluting with 0% to 20% (2.0 M NH3 in 
methanol) in ethyl acetate over 1 hour at 20 mL / min lo give 6-(2-fluoro-4-{[2- 
(leirahydropyran-4-yl)elhy]amino]niethy]]phenoxy)nicotinamide.(0.71 7 g, 71 j.3%). 
Dissolve the compound in dichloromethane: methanol (10 mL) and add 1 equivalent of 
0.50 M meilinnesiilfonic acid in dichloromethane. Stir the solution for a short time before 
conccniraiint^ 10 give the title compound (0.904 g): TOF MS ES"" 374.2 (M+H)^ URMS 
calcd for C:oH:3N303F 374,1880 (M+H)^ found 374.1881, time 0.55 min; HijLC [YMC- 
Pro pack C-1 S ( 1 50 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/water 
at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% over 1 8], tR = 8.7 min, 1 00% puri'ty. 



Example 758 

5-(4-{[2-(4-Fluorophenyl)ethylamino]methyl}-2-methylphenoxy)pyrazine-2-carboxamjde 




Place 5'(4-formyl-2-methylphenoxy)pyra2ine-2-carboxamide (Example 40-1, pari 
D) (0.600 g, 2.33 mmol), 2-(4-fluorophenyl)elhylam)ne (0.325 g, 2.33 mmol)jand 3A 
molecular sieves in a vial. Add methanol (11.7 mLj, cap and stir overnight, ^^dd NaBH4 
f 0.088 g, 2.33 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting tlirough a 40 g ISCO^' column with 5% to 20% (2.0 M 
NH3 in methanol) in ethyl acetate. Concentrate the fraction containing the product, then 
take it up in EtOAc (1 OOmL). Wash the organic solution v^ith 1.0 N NaOH (2 X 25 mL), 
dry it over Na2S04 and concenirate it to give the title compound (0.478 g, 54.0%): TOF 
MS ES* 381 .2 (M+Hf , HRMS calcd for CjiHiaN^OiF 381 .1727 (M+H)*, found 
381 .1 729, time 0.39 min: HPLC [YMC-Pro pack C-1 8 (1 50 x 4.6 mm, S-5 microm). 
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0.05% TFA/acetonitrile in 0.05% TFA/water at 1 .0 mL/niin, 1 0-20% over 5 miri, 20-95% 
over 1 8], Ir = 1 1 .3 min, 97.8% purity. 

Example 759 

5-{2-Methyl-4-[(2-pyridin-3-yl-ethylaniino)methyliphenoxy]p)'ra2ine-2-carboxaniide 




Place 5-(4-foiTnyl-2-methy!j:henoxy)pyrazine-2-carbGxarnide (Exan-jpie 404, part 
D) (0.600 g, 2.33 mmol), 2-pyridin-3-ylethylamine (0.285 g, 2.33 mmol) and sA 
molecular sieves in a vial. Add metlianol (1 1.7 mL), cap and stir overnight. Add NaBUi 
(0.088 g, 2.33 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO*^' pre-load column. Dry the column in a vacuum oven at room 
lemperature. Purify by eluting through a 40 g ISCO*^' column with 5% to 25% (2.0 M 
NH3 in methanol) in ethyl acetate. Concentrate the fraction containing the product, then 
lake it up in EtOAc (1 OOmL). Wash the organic solution with 1 .0 N NaOH (2 X 25 mL), 
drj' it over NasSOij and concentrate it to give the title compound (0.315 g, 37.2%): TOP 
MS ES^ 364.2 (M-fH)^ HRMS calcd for C20H22N5O2 364.1773 (M+H)", found 367.1774, 
time 0.39 min: HPLC [YMC-Pro pack C-1 8 f 1 50 x 4,6 mm, S-5 microm), 0.05% 
TFA/acetonitrile in 0.05% TFA/water at 1 .0 mL/min, j 0-20% over 5 min, 20-95% over 
1 8], tR = 6. 1 min, 1 00% purity. 

Example 760 

6-(4-{[2-(4-F]uorophenyl)elhylamino3methyl}-2-methoxyphenoxy)nicotinamide 
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Dissolve 6-(4-{[2-(4-fluorophenyl)ethy]amino]melhyl}-2- 
methox}'phenoxy)nicotinamide (Example 430) (8.40 g, 2.12 mmol) in 
dichloroniethane:melhanol (1:1) (4.25 mL) and add 1 equivalent of 0.50 M 
niethanesulfonic acid in dichlcromethane. Stir the solution for a short time belfore 
concentrating to give the title compound (0.1 .02 g): TOF MS ES* 396.2 (M+H)"", HRMS 
calcd for C22H23N3O3.F 396.1723 (M+H)^ found 396.1731, time 0.39 min: HPLC 
[YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% 
TF A/water at 1 .0 mL/niin, 10-20% over 5 min, 20^95% over 18], tR = 10.9 mih, 100% 
purity. 

Example 761 

5-(2-Methoxy-4-{[2-(tetrahydropyran-4-y])ethy]amino]methy]}phenoxy)pyridine-2- 




— S— O 

carboxamide methanesulfonate ^ | 

Place 5-(4-formyl-2-methoxyphenoxy)pyridine-2-carboxamide (Ex 39^1, Part A) 
(0.600 g, 2.20 mmol), 2-(tetrahydropyran-4-yl)ethylamine (0.285 g, 2.20 mmol) and sA 
molecular sieves in a vial. Add methanol (1 1 .0 mL), cap and stir overnight. Add NaBH4 
(0.0833 g, 2.20 mmol) and stir until ihe casses stop evolving. Filter the reaction mixture, 
then concentrate it. Purify by chromatography eluting with 5% to 30% (2.0 M NH3 in 
methanol) in ethyl acetate over 45 minutes to give 5-(2-methoxy-4-{[2-(teirahydropyran- 
4-yl)elhylamino]methyl}phenoxy)pyridine-2-carboxamide.(0,6103 g, 71.9%). Dissolve 
the compound in dichloromethane: methanol (3.2 mL) and add 1 equivalent of 0.50 M 
methanesulfonic acid in dichloromethane. Stir the solution for a short time bejfore 
concentrating to give the title compound (0.775 g): TOF MS ES" 386.2 fM+H)"", HRMS 
calcd for C21H2&N3O4 386.2080 (M+H)^ found 386.2078, time 0.39 min; HPljc [YUC- 
Pro pack C-1 8 (1 50 x 4.6 mm, S-5 microm). 0.05% TFA/acetonitrile in 0,05%i TFA/water 
at ] .0 mL/min, ) 0-20% over 5 min, 20-95% over 1 8], tR = 9.3 min, 100% purity. 
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Example 762 

5-{2-Methoxy-4-[(3-methylbiitylamino)methy]]phenoxy}pyra2ine-2-carbox 




Place 5-(4-formyl-2-methox)'phenoxy)pyra2ine-2-carboxamide (Example 719, 
Part A) (0.700 g, 2.56 mniol), isoainylamine (0.234 g, 2.69 mniol) and sA molecular 
sieves in a vial. Add methanol (12.8 mL), cap and stir overnight. Add NaBH^ (0.0969 g, 
2.56 mmol) and stir until the gasses stop evolving. Load the reaciioii mixture directly 
onto a 25 g ISCO pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting tlirough a 40 g ISCO® column with 5% to 20% (2.0 M 
NH3 in methanol) in ethyl acetate over 45 minutes. Concentrate the fraction containing 
the product, and idssolve it in EtOAc (1 OOmL). Wash the organic solution with 1 .0 N 
NaOH (2 X 25 mL), dry it over Na2S04. filter and concentrate to give the title compound 
(0.484 g. 54.9%): TOP MS ES^ 345.2 (M+H)^, HRMS calcd for C,sH25N403 345.1927 
(M+H)"", found 345.1938, time 0.38 min; HPLC [YMC-Pro pack C-I8 (150 x 4.6 mm, S- 
5 microm), 0.05% TFA/acetonitrile in 0.05% TFAAvater at I.O niL/min, 10-20% over 5 
min, 20-95% over 1 8], Ir = 1 0.1 min, 95.4% purity. 

Example 763 

5-{2-Methoxy-4-[(4-methy]penty]amino)methyl]phenoxy}pyra2ine-2-carboxamide 




Place 5-(4-fonnyl-2-methox)'phenoxy)pyrazine-2-carboxamide (Example 719, 
Part A) (0.700 g, 2.56 mmol), 4-methylpentylamine ( Example 433, Part A) (0.272 g, 
2.69 mmol) and molecular sieves m a vial. Add methanol (12.8 mL), cap and stir 
overnight. Add NaBHU (0.0969 g, 2,56 mmol) and stir until the gasses stop evolving. 
Load the reaction mixture directly onto a 25 g ISCO*' pre-load column. Dry the column 
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in a vacuum oven at room temperature. Purify by eluting tlirough a 40 g ISCO^* column 
with 5% 10 20% (2.0 M NH3 in methanol) in ethyl acetate over 45 minutes. Concentrate 
the fraction containing the product, then take it up in EtOAc (1 OOmL). Wash {the organic 
solution with 1.0 N NaOH (2 X 25 mL), dry it over Na2S04, filter and concenjtrate. 
Dissolve the product in ether :dichloromethane (5:1) (25 mL), add hexanes (20 mL), and 
then concentrate to about a quarter of the volume. Filter the precipitate to giv^e the title 
compound (0335 g, 36.5%): TOF MS ES^ 359,2 (M+H)"", HRMS calcd for (i;]9H27N403 
359.2083 (M+H)^ found 359.2087, time 0.38 min; HPLC [YMC-Pro pack C\\S (I50x 
^.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TF A/water at 1.0 mL/min,.10- 
20% over 5 min, 20-95% over ) 8], Ir = 1 1 .3 min, 1 00% purity. 



Example 764 

^"{^-[(3,3-Dimethylbutylamino)methyl]-2-methox>'phenoxy]pyrazine-2-carb'oxamide 




I . 

Place 5-(4-formyl-2-methoxyphenoxy)pyra2ine-2-carboxamide (Example 719, 
Pan A) (0.700 g, 2.56 mmol), 3,3-dimethylbutylamine (0.272 g, 2.69 mmol) and 3 A 
molecular sieves in a vial. Add methanol (12.8 mL), cap and stir overnight. U.rtd MaBH4 
^'0.0969 g, 2.56 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room 
lemperature. Purify by eluting tluoiigh a 40 g ISCO'^ colunm with 5% to 2o4 (2.0 M 
NH3 in methanol) in ethyl acetate over 45 minutes. Concentrate the fraction containing 
the product, then take it up in EtOAc (1 OOmL). Wash the organic solution with 1.0 N 
NaOH (2 X 25 mL). dr>' it over NaoSO^. filter and concentrate. Dissolve the product in 

ether:dichloromethane (5:1) (25 mL), add hexanes (20 mL), and then concentrate to about 

i 

a qiianer of the volume. Filter the precipitate to give the title compound (0:421 g, 
45.9%): TOF MS ES" 359.2 fM+H)^ HRA^S calcd for Q^B2iWy 359.2083 (M+H)\ 
found 359.2093, time 0.38 min; HPLC [YMC-Pro pack C-1 8 (1 50 x 4.6 mm,j S-5 
microm), 0.05% TFA/acetonitrile in 0.05% TFA/water at 1 .0 mL/min, 1 0-20^o over 5 
min. 20-95% over 1 8], tR = 1 1 .0 min, 98.0% purity. 
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Example 765 

5-{4-[(4,4-Dimethy]penty]aniino)methyl]-2-methox>'phenoxy}p>^^ 




Place 5-(4-formy]-2-niethox>'phenoxy)pyra2ine-2-carboxamide (Example 719, 
Part A) (0.700 g, 2.56 mmol), 4,4-dimethylpentylamme (0.310 g, 2.69 mmol) and 3A 
molecular sieves in a vial Add methanol (12.8 mL), cap 2nd stir ovemight. Add NaBH^ 
(0.0969 g, 2.56 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO*^* pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO^*' column v^dth 5% to 20% (2.0 M . 
NH3 in methanol) in ethyl acetate over 45 minutes. Concentrate the fraction containing 
the product, then add EtOAc (1 OOmL). Wash the organic solution with 1 .0 N NaOH (2 X 
25 mL), dry it over ^82804, filter and concentrate. Dissolve the product in 
ethendichloromethane (5:1) (25 mL)> add hexanes (20 mL), and then concentrate to about 
a quarter of the volume. Filter the precipitate to give the title compound (0.356 g, 
37.3%): TOP MS ES* 373.2 (M+H)*, HRMS calcd for C20H29N4O3 373.2240 (M+H)\ 
found 373.2245, lime 0.39 min; HPLC [YMC-Pro pack C-IS (150 x 4.6 mm, S-5 
microm), 0.05% TFA/acetonitrile in 0.05% TFA/water at 1.0 mL/niin, 10-20% over 5 
min, 20-95% over 1 8], tR = 1 2.0 min, 98.7% purity. 



5-{4-[(3-Elhylpentylamino)melhyl]-2-methox3'phenoxy]py]azine-2-carboxamide 



Place 5-f4-formyl-2-methoxyphenoxy)pyra2ine-2-carboxamide ( Example 719, 
Part A) (0.700 g, 2.56 mmol), 3-ethy]penty]amine (Example 733, Part B) (0.310 g, 2.69 



Example 766 
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mmol) and 3A molecular sieves in a viaK Add methanol (12.8 mL), cap and stir 
overnight. Add NaBHU (0.0969 g, 2.56 mmol) and stir until the gasses stop evolving. 
Load the reaction mixture directly onto a 25 g ISCO^* pre-load column. Dry t|e column 
in a vacuum oven at room temperature. Purify by eluting tlirough a 40 g ISCO*^' column 
with 5% to 20% (2.0 M NH3 in methanol) in ethy] acetate over 45 minutes. Concentrate 
the fraction containing the product, then add EtOAc (lOOmL). Wash the organic solution 
with 1 .0 N NaOH (2X25 mL), dry it over Na2S045 filter and concentrate. Dissolve the 
product in etheridichloromethane (5:1) (25 niL), add hexanes (20 mL), and then 
concentrate to about a quarter of the volume. Filter the precipitate to give thejtitle . 
compound (0.302 g, 31.7%): TOF MS ES"" 373.2 (M+H)"", HRMS calcd for 42UH29N4O3 



373.2240 (M4H)\ found 373.2247, time 0.39 min; HPLC [YMC-Pro pack C^18 (150 x 



! 

• I 
'1 

4.6 mm, microm), 0.05% TFA/acetonitrile in 0.05% TFAyv^^ater at l.OmL/min, 10' 
20% over 5 min, 20-95% over 1 8], Ir = 12.0 min, 100% purity. 



Example 767 

1uorophenyl)ethylamino 

carboxamide 



5-(4-{[2-(4-F]uorophenyl)ethylamino]methyl}-2-methoxyphendxy)pyrazine-2- 




Place 5-(4-formyl-2-methoxyphenoxy)pYra2ine-2-carboxamide ( Example 719, 
Part A) (0.700 g, 2.56 mmol), 4-fluorophenelhylamine (0.374 g, 2.69 mmol) [and 3A 
molecular sieves in a vial. Add methanol (1 2.8 mL), cap and stir overnight. |Add NaBH4 
(0.0969 g, 2.56 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO*^' pre-load column. Dry the column in a vacuum oVen at room 
temperature. Purify by eluting tlirough a 40 g ISCO*^' column with 5% to 20% (2.0 M 
NH3 in methanol) in ethyl acetate over 45 minutes. Concentrate the fractionjcontaining 
the product, then add EtOAc (lOOmL). Wash the organic solution with 1 .0 ^ NaOH (2 X 
25 niL), dry it over Na2S04, filter and concentrate. Dissolve the product m | 
ether:dichloromethane (5:1) (25 mL). add hexanes (20 mL), and then concentrate to about 
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a quarter of the volume. Filter the precipitate to give the title compound (0.545 g, 
53.4%): TOF MS ES^ 397.2 (M+H)^ HRlv4S calcd for C2jH22N403F 397.1676 (M+H)^ 
found 397.1 689, time 0.38 min; HPLC [YMC-Pro pack CO 8 (150 x 4.6 mm, S-5 
microm), 0.05% TFA/acetonitrile in 0.05% TFA/water at 1.0 nlL/min, 10-20% over 5 
min, 20-95% over 1 S], tR = 1 1 .2 min, 1 00% purity. 

Example 768 

5-{4-[(2-]sopropoxyethy]amino)methyl]-2-methoxyphenoxy}pyrazine-2-carboxamide 




Place 5-(4-foi'myl'2-methoxyphenoxy)pyrazine-2-carboxamide (Example 719, 
Part A) (0.700 g, 2.56 mmol), 2-isopropoxyethylamine (0.278 g, 2.69 mmol) and 3A 
molecular sieves in a vial. Add methanol (12.8 mL), cap and stir overnight. Add NaBH4 
(0.0969 g, 2,56 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO^" pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting tlirough a 40 g ISCO** column with 5% to 20% (2.0 M 
NH3 in methanol) in ethyl acetate over 45 minutes. Concentrate the fraction containing 
the product, then take it up in EtOAc (1 OOmL). Wash the organic solution with 1 .0 >? 
NaOH (2 X 25 niL), dry it over NaoSO.;^ filter and concentrate to give the title compound 
(0.512 g, 55.5%): TOF MS ES" 361.2 (M+H)", calcd for C18H25N4O4 361.1876 

(M^-H)\ found 361.1891, lime 0.38 min; HPLC [YMC-Propack C-18 (150 x 4.6 mm, S- 
5 microm), 0.05% TF^Vaceionitrile in 0.05% TFA/water at LO mL/min, 10-20% over 5 
min, 20-95% over IS], tR = 9.4 min, 100% purity. 

Example 769 
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5-{2-Methoxy-4-[(3-rnethox>9ropylamino)niethyl]phenoxy)pyra2jne-2-carboxamide 




Part A: 5-(4-Fon"nyl-2-inethox>phenoxy)pyra2ine-2-carboxamide 




Dissolve 5-chloropyra2ine-2-carboxamjde (Example 387, Part 
A) (0.374 g, 2.34 mmol) and vanillin (0.361 g, 2.34 mmol) in DMF (23:7 mL). Add 
K2CO3 (0.82 1 g, 8.94 mmol) and heat at 100 X for 1 .5 hours. Concentrate tile reaction 
mixture. Take the solid up in water (50 niL) and extract with dichloromethane (3 X 100 
mL). Dry the organic layer over Na2S045 filter and concentrate to give the title 
compound (0.625 g, 96.4%): TOF MS ES"" 274.1 (M+H)^, HRMS calcd for Cj5H,2N304 
274.0828 (M-fH)"", found 274.0829, time 0.55 min; HPLC [YMC-Pro pack C-18 (150 x 
4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/waier at 1 .0 mL/min, 5-95 
over 1 9 min], tR = 10.2 min, 98.1% purity. | 
Part BiPlace 5-(4-fciTnyl"2-methoxyphenoxy)pyrazine-2-carboxamide (Part k) (0.700 g, 
2.56 mmol), 3-methox3T3ropylamine (0.240 g, 2.69 mmol) and 3A molecular sieves in a 
vial. Add methanol (12.8 mL), cap and stir overnight Add NaBH^ (0.0969 'g, 2.56 
mmol) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
25 g ISCO*^' pre-load column. Dry the column in a vacuum oven at room temperature. 
Purify by eluting tlirough a 40 g ISCO^" column with 5% to 20% (2.0 M NHh.in 
methanol) in ethyl acetate over 45 minutes. Concentrate the fraction containing the • 



product, then take it up in EtOAc (lOOmL). Wash the organic solution with 



(2 X 25 mL), dry it over Na^SO^. filter and concentrate to give the title compound (0.484 
g, 54.6%): TOF MS ES* 347.2 (M4H)^ HRMS calcd for C,7H23N404 347.1719 (M+H)\ 
found 347.1729, time 0.38 mm: HPLC [YMC-Pro pack C-1 8 (150 x 4.6 mn:i, S-5 
microm), 0.05% TFA/acetonitrile in 0.05% TFA/waier at 1 .0 niL/min, 10-20% over 5 
min, 20-95% over 1 8], tR = 8.0 min, 1 00% purity. | 



l.ONNaOH 
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Example 770 



Methyl-6-[4-(phenethylaminO'me<hyl)-phenoxy]~nicotinamide 



N 



N 




O 




O 



Step] 



O 



O 



H 




O 



Starting from 6-(4-FormylTphenoxy)-nicoiinic acid U N 

Combine 6-(4-Formyl-phenoxy)-nicotinic acid ethyl ester (1.5 g, 5.53 mmol), 
MeOH (5 mL), THF (5 mL), and. 5N NaOH (aq) (2mL). Reflux the reaction 1 8 hours and 
then add IN HCl (aq) (2 mL). After concentrating the reaction on the rotovap, add Ethyl 



Combine 6-(4-Fonnyl-phenoxy)-nicotinic acid ethyl ester (0.62 g, 2.29 mmol), 
MeOH (12 mL), Trimethylorthoformate (8 mL). and Phenethylamine (0.26 mL, 2.06 
3iimol). After the reaction stirs at room temperature under a Nitrogen atmosphere for 3.5 
hours, add NaBH4 (251 .0 mg, 2.75 mmol). After the reaction stirs at room temperature 
for 12 hours, concentrate under reduced pressure and add the mixture to a 5g SCX 



acetate to precipitate out the desired product. Filter and concentrate the ethyl acetate 
filtrate to afford 1 .14g (85% yield) of the title compound: TLC l:lHexanes:Ethyl acetate 
Rf:=0.01. 



Step 2 

6-[4-(Phenethylammo-melhyl)-phenoxy]-nicotinic acid ethyl ester 
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column. Wash the column with MeOH and elute with IN NHj MeOH to afford 854.0 mg 
(99% yield) of the title compound: 'H NN4R (500 MHz, CDCI3); 2.8 (2H, t), 2.8-3.0 (4H, 
m), 3.8 (2H, s). 3.9 (3H, s), 6.9 (IH, d), 7.1-7.4 (9H, m), 8.3 (IH, d), 8.8 (IH, s); MS m/r 
377 (M-H). I 



Step 3 

i 

[4-(5-Ethylcarbamoyl-pyndin-2-y]oxy)-ben2yl]-phenethy]-carbarnic acid tert-hvity] ester 




Combine 6-{4-[{/er/-Butoxycarbonyl-phenethyl-amino)-n3ethy]]-phenoxy}- 
nicotinic acid (0.097 g, 0.2] mniol), CH2CI2 (5 niL), EDC (0.048 g, 0.25 mmol), HOBt 
(0.034 g, 0.25 mmol), Hunig's Base (92 uL, 0.53 mmol), and Methylamine | 
Hydrochloride (0.014 g. 0.2] mmol) in a 7 mL reaction vial. After reactions sjhake for 72 
Iiours, add ] 0% Citric acid, followed by 10% NaHCOs, and then add the organic mixture 
to a Celiie column. Elute with CH2CI2. concentrate, and flash chromaiogiaph jusing 2:1 
Ethyl acetateiHexanes ehient to afford 55.4 mg (57% yield) of the title compound: 
NMR (500 MHz, CDCI3); 1.4 (9H, s), 2.7-2.9 (2H, m), 3.0 (3H, s), 4.2-4.4 (2M, m), 4.3- 
4.5 (2H, m), 6.3-6.4 (IH, br s), 6.9 (IH, d), 7.0-7.4 (9H, m), 8.3 (IH, d), 8.6 (IH, s); MS 
m/r 362 (M- 100, Boo). ! 



Step 4 

]S^-Methyl-6-[4-()Dhenethy].ammo-methyl)-phenoxy]-nicoiinamide 
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Combine [4-(5-Ethylcarbanioyl-pyridin-2-yloxy)-ben2yl]-pheiiethyI-carbarnic 
acid /e;7^butyl ester (55.4 mg, 0.12 mmol), CH2CI2 (4 mL), and TFA 99% (0.8 mL) in a 7 
niL reaction vial. After reaction slialces on shaker al room temperature for 24 hours, 
concentrate under reduced pressure. Add the reaction mixture to a 2g SCX column, wash 
with MeOH, and elute with IN NH3 MeOH. Concentrate sample to afford 41 .2 mg (95% 
yield) of the title compound: 'H NMR (500 MHz, CDCI3); 1 .5 (IH, br m), 2.7-3.0 (7H, 
m), 3.7 (2H, s\ 6.2 (IH, br s), 6.9 (IH, d), 7,0-7.4 (9H, m), 8.0 (IH, d), 8.4 (IH, s); MS 
;7^^ 363 (M+1). 

Examples 771-827 
hitermediate 1 
6-Meihoxy-l .2,3,4-tetrahydro-isoquinoline 

Combine 2-(3-Me{hoxyphenol)ethy]amine (1 0.Og, 66.13 mmol), 88% Formic 
acid, and paraformaldehyde (2.05g, 68.25 mmol) at 0°C. After the reaction stirs at room 
temperature for 24 hours, concentrate under reduced pressure. Add Acetyl chloride in 
MeOH (5ml in SOml of MeOH) at room temperature and stir for 10 minutes. After 
concentration, triturate the reaction mixture with etliyl acetate, cool to room temperature, 
and filter to afford S.76g. 53.7 mmol (81% yield) of the title compound as a white solid: 

NMR (500 MHz. d-McOH); 3.05-13.15 (2H, m), 3.45-3.55 (2H, m), 3.70 (3H, s), 
4.30 (2H, s),4.8-5.0 (IH, br s), 6.S-6.9 (2H, ni), 7.1-7.2 (IH, m); MS m/z 163 (M+). 

Intermediate 2 
6-Hydroxy-1.2,3,4-tetrahydro-isoquinoline 




Combine 6-Methoxy-l,2,3.4-tetrahydro-isoquino]ine (5.0, 20.5 mmol) and 48% HBr(aq), 
20m] at room temperature. After the reaction refluxes for 24 hours, cool the reaction to 
room temperature and concentrate under reduced pressure. Triturate with ethyl acetate 
and filler to afford 5,5g, 20.5 mmol (99% yield) of the title compound as a tan solid: ^H 
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NMR (500 MH2, DMSO); 2.8-2.9 (2H, m). 3.3-3.4 {2H, m), 4.1 {2H,s). 6.5-6J7 (2H, m), 
6.9-7. 1 (1 H, m), S.8-9.0 (2H, br s), 9.4-9.5 (IH, s). 



Intermediate 3 

6-Hydroxy-3,4-dihydro-lH-isoquinoline-2-carboxylic acid rert-butyl ester 



O 



Combine 6-Hydroxy-l,2,3,4-ietrahydro-isoquinoline (5.5g, 23.9 mmoj), THF, 
lOOml, EtjN {8.3nil, 59.8 mrnol), and Boc-anhydride (S.3g, 28.7 mmol). Aflcjj lije 
reaction stirs at room temperature for 72 hours under nitrogen, concentrate unjder reduced 
pressure and then flash chromatograph using 1:1 Hexanes:Ethyl acetate eluenj to afford 
3.5 Ig, 14.1 mmol (59% yield) of the title compound: 'HNMR (500 MHz, CpCh); 1.5. 



(9H, br s), 2.7-2.8 (2H, m), 3.5-3.6 (2H, m), 4.4(2H, s), 6.5-6.8 (2H,m), 6.9-7!0 (IH, m); 
MSwtl50(M+). i 



Intermediate 4 j 
6-(4-Cyano-phenoxy)-3,4-dihYdro-lH-isoquino]ine-2-carboxvlic acid re;7-butyl ester 

I 

i 




Combine in a round bottom flask equipped with a Dean Stark Trap 6-Hydroxy- 
3,4-dihYdro-lH-isoquinoline-2-carboxylic acid zer;-butyl ester (1 .59g, 6.36 mmol), 
toluene, dimethylaceiamide (1 Gml and 30ml respectively), K2CO3 (1 .25g, 9.0!4 mmol). 
and 4-Fluoroben2oniirile (0.72g, 6.04 mmol). Reflux the reaction under a Nitrogen 
aiomosphere for 4 hours then cool to room temperature. Add water to the rea'ction 
mixture and extract the product from the water layer using ethyl acetate. Thej product, a 
white solid, precipitates out from the ethyl acetate to afford 1 .93g, 5.5 mmol j;87% yield) 
of the title compound: NMR (500 MHz, CDCI3); 1 .5 (9H, s), 2.75-2.85 (in, m), 3.6- 
3.7 (2H,m), 4.5 (2H, s).6.8-6.9 (2a m), 6.9-7.0 f2H, m), 7.1-7.2 (IH, m), 7.5-7.6 (2H. 
m); MS m/z 249 (M+). 
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Intermediate 5 

6-(4-Carbamoyl-phenoxy)-3,4-dihydToOH-isoquinoline-2-carboxylic acid /e/7-butyl ester 




Combine 6-(4-Cyano-phenoxy)-3,4-dihydro-lH-isoquinoline-2-carboxylic acid 
teri-huty] ester (1.93, 5.51 mmol), r-butyl alcohol (50nil), and.KOH (].56g, 27.6 mmol). 
After the reaction stirs for 72 hours at room temperature, concentrate under reduced 
pressure then add ethyl dcciate. Watsh the ethyl acetate with a brine solution and dry the 
organic layer over Na2S04. After concentrating the organic layer under reduced pressure, 
the reaction affords 1,93 g, 2.50 mmol (95% yield) of the title compound as a white solid: 
NMR (500 MHz, CDCh); 1.5 (9H, s), 2,75-2.85 (2H, m), 3.6-3.7 (2H,m), 4.5 (2H, 
s),6,8-6.9 (2H, m), 6.9-7.0 (2H, m), 7.1-7.2 (IH, m), 7.7-7.9 (2H;m); TLC RrO.5 2:1 
Hexanes:Ethyl acetate. 

Intermediate 6 
4-(l ,2,3.4-Tetrahydro-isoquinolin-6-yloxy)-ben2amide 

Combine 6-f4-Carbamoyl"phenoxy)-3,4-dihYdro-lH-isoquinoline-2-carboxylic 
acid tert'hviXy] ester (4.0g, 10.83 mmol), CH2CI2 flOOml), and TFA (25ml) at room 
temperature. After the reaction stirred for 24 hours followed by the addition of IM 
K2CO3 (aq), extract the product out of the aqueous layer with several washings of ethyl 
acetate/THF. Concentrate the organic phase under reduced pressure and add to 2, lOg 
sex Columns pre-treated with 5% AcOH/MeOH. After several washings of the SCX 
Columns with MeOH, the elute the product using IN NHa-MeOH solution to afford 
2.08g, 7.7mmol (71% yield) of the title compound as a white foam: NMR (500 MHz, 
DMSO); 2.9-3.1 (2H. m). 3.10-3.25 (IH, m), 3.3-3.5 (2H, m), 4.1^4,3 (2H, m), 7.0-7.2 
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(3H, m), 7,2-7.4 (IH, m), 7.4-7.6 (IH, m), 8.0-8.1 (IH, m), 8.2-8.4 (IH, m), 8* 5-8.65 (IH, 
m), 9.2-9.4 {2H, m); MS miz 269 (M+1). 



Example 771 

4-(2-Penty]-l,2,3,4-tetrahydro-isoquinolin-6-y]oxy)-ben2amide 




Combine 4-(l,2,3,4-Teirahydro-ii;oquinoiin-6-yioxy)-ben2amide (80.0 mg, OJU 
mmol), DMF (4 niL), E13N (0.2 niL, 1.32 mmol), and Pentylbromide (0.1 mL[ 0.66mmol) 
in a 7 niL vial. Place vial on shaker at 70oC for 72 hours and then added Ethyl acetate to 
reaction vial, wash with water and several times with 10% LiCl(aq), dry overj Na2S04. 
Concentrate the organic mixture and flash chromatograph using 2% IN NH3 MeOH, 20% 
THF, 78% CH2CI2 to afford 78.0 mg (77% yield) of the title compound: NMR (500 
MHz, CDCI3); 0.9-1 .0 (3H, m), ] .3-1 .4 (4H, m), 1 .5-1 .7 (2H, m), 2.4-2.6 (2h[ m), 2.7-2.8 
(2H, m), 2.8-3.0 (2H, m), 3.5-3.6 (2H, m), 6.8-6.8 (2H, m), 6.9-7.1 (3H, m), 1.7-7.9 
(2H,m);MS w/r 339(M+l). ! 



E>«mp!e 772 

4-[2-(3-Methyl-butyl)-l,2,3,4-tetrahydro-isoquinolin-6-y]oxy]-benzamide 




Using a method similar to Example 771. using Isoamylbromide (O.lmL, 0.66 
mmol) gives 63.0 mg (62% yield) of the title compound: NMR (500 MHz, CDCI3); 
0.9-1 .0 (6H, m), 1 .4-1.8 (3H, m), 2.5-2.6 (2H, m), 2,7-2.8 (2H, m), 2.9-3.0 (2H, m), 3.6- 
3.8 (2H, ml 6.8-7.1 (5H, m), 7.7-7.9 (2H,m); MS mIz 339 (M+1). 
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4-(2-BenzyM,2,3.4-tetrahydro-isoquinolin-6-yloxy)-benzamide 




0 



O 



Using a method similar to Example 771 , using Benzylbromide (0.1 mL, 0.66 
mmol) gives 81.0 mg (75% yield) of the title compound: NMR (500 MHz, CDCh); 
2.6-2.8 (2H, m), 2.8-3.0 (2H, m), 3.5-3.7 (4H, m), 5.6-6.1 (2H, br s), 6.7-6.8 (2H, m), 6.8- 
7.0 (3H, m), 7.2-7.4 (5K, m), 7.7-7.9 (2K,m); MS mlz 559 (M+l). 



Using a method similar to Example 771 , using Phenethylbromide (O.lmL, 0.66 
mmol) gives 81 .9 mg (73% yield) of the title compound: *H NMR (500 MHz, CDCh)\ 
2,7-3.0 (7H, m), 3.6-3.8 (3H, m), 5.8-6.2 (2H, br s), 6.8-7.1 (5H, m), 7.2-7.4 (5H, m), 7.7- 
7.9 (2H,m); MS mlz 373 (M+1 ). 

Intermediate 7 

6-(5-Carbamoyl-pyridin-2-yloxy)-3.4-dihydro-lH-isoquinoline-2-carboxylic acid tert- 
butyl ester 



Combine in a round botiom flask equipped v^ith a Dean Stark Trap 6-Hydroxy- 
3,4-dihydro-]H-isoquinoline-2-carboxy]ic acid /e;7-butyl ester (5.42g, 21.74 mmol), 



Example 774 

4-(5-Phenethyl-l,2,3.4-tetrahydro-isoquinolin-6-yloxy)-benzamide 
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Toluene, Dimethylacetamide (30nil and 90it)1 respectively), K3CO3 (4.51g, 32.pl mmol), 
and 6-Chloron)catinamide (3.40, 21.74 mmol). Reflux the reaction under a Nitrogen 
atomosphere for 4 hours then cool to room temperature. Add water to the reaction 
mixture and extract the product from the water layer using ethyl acetate. The product, a 
while solid, precipitates out from the ethyl acetate to afford 5:8 g, 15.7 mmol {1^2% yield) 
of the title compound: "H NMR (500 MHz, DMSO); 1 A (9H, s), 2.7-2.9 (2H, m\ 3.5-3.6 
(2H, m), 4.4-4.6 (2H, m), 6.9-7,0 (2H,m), 7.0-7.1 (IH, m), 7.2-7.3 (IH, m), 7.5!(1H, s), 
8.1 (ias),8.2.8,3(lH,m),8.6(]H,m). . ' 



Iniennediate 8 
6-(l,2,3,4-Tetrahydro-isoquinolin-6-y]oxy)-nicotinamide 




Combine 6-(5-Carbamoyl-pyridin-2-yloxy)-3,4-dihydro-lH-isoquinolinej-2- 
carboxylic acid tert-butyl ester (4.0 g, 10.83 mmol), CH2CI2 (100 mL), and TFa|(25 mL). 
After reaction stirs at room temperature for 12 hours, add IM K2CO3 and CHCl3jlo the 
reaction. Separate the organic layer, wash with brine, and dry over Na2S04. Concentrate 
under reduced pressure and add mixture 10 2, 1 0 g SOI columns, wash witli MeOH, and 
eluie with IN NH3 MeOH. Concentrate to afford 2.91 gvlO.8 mmol (71% yield)! of the 
title compound as a white foam: NMR (500 MHz, DMSO); 2.9-3.1 (2H, m), 3.2-3.5 
(2H. m), 4.2-4.4 {2H, m), 6.9-7.2 (3H, m), 7.2-7.4 (IH, m), 7.4-7.6 (IH, m), 7.9-8.1 (IH. 
m), 8.2-8.4 (IH, m), 8.5-8.7 (IH, m), 8.2-9.4 (2H, m); MS miz 269 (M+1). | 



Example 775 | 
6-{2-PheneihyM ,2,3,4-ietrahydro-isoquinolin-6-yloxy)-njcoimamide NF7-AOO8'55-01 1 
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Combine 6-(l,2,3,4-Tetrahydro-isoqiiinolin-6-yloxy)-nicotinainide (46.9 mg, 0.17 
iTunol), DMF (3 mL), EtsN (0.1 ixiL, 0.77 mmol), and Phenethylbromide (52 uL, 0.38 
mmol) in a 7 mL vial. Add reaction vial to a shaker at 70°C for 72 hours, and then add 
water and Ethyl acetate. Extract the Ethyl acetate several times with water, 1 0% LiCl, 
and dry over Na2S04. Concentrate organic mixture and flash chromatograph using 30% 
THF, 4% IN NH3 MeOH, 76% CH2CI2 to afford 23.2 mg, (37% yield) of the title 
compound: NMR (500 MHz, CDCI3); 1.1-1.2 (lH,m), 1.6-2.1(7H,m), 2.6-3.0(9H, 
m), 3.6^4.0 (6H, m), 5.7-5.8 (IH, m), 6.8-7.3 (9H m), 8.0-8.2 (IH, m), 8.5-8.6 (IH, m); 
MS m/z 374(M+1). 



By the method of example 775 the following compounds were prepared, isolated as the 
free base: 



O 




No.: 


X" 


Name of the Final 
Compound 




Data 




Benzyl 


6-(2-Benzyl- 1,2,3,4- 

tetrahydro-isoquinoline- 

6-yloxy)-nicotinamide 




Mass spectrum (ioii 
spray): m/z=360 (M+1); 
'H NMR (500 
MHz,(CDCl3) 
2.7-3.0 (4H,m), 3.6-3.8 
(4H,m), 6.8-7.1 (3H, 
m), 7.2-7.5 (4H,m), 8.1- 
8.2 (IH.m), 8.5-8.7 
(IH, s). 


777 


Pentyl 


6-(2-Pentyl- 1,2,3.4- 

tetrahydro-isoquinolin- 

6-yIoxy)-nicotinamide 




Mass spectrum (ion 
spray): m/z=340 (M+1); 
'H NMR (500 
MHz,(CDCl3) 
0.8-1.0 (3H,m), 1.2-1.4 
(4H,m), 1.5-1.7 (2H, 
m), 2.4-2.6 (2H,m). 2.7- 
2.8 (2H, m), 2.8-3.0 
(2H. m), 3.6-3.7 (2H, 
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m), 5.6-6.3 (ilH, br d), 
6.8-7.1 (4H,|m), 8.1-8.2 
(lH,m), 8.5^-8.7 (IH, s). 


778 


2-]i^-Indo-3-yl- 
ethyl 


6'[2-(3'Phenyl-propy])- 
1 ,2,3,4-tetrahydro- 
isoqui nol in-6-yloxy]- 

nicotinainide 




Mass spectrum (ion 

spray): m/z|=413 (M+1); 
1 • 
1 

1 


779 


2-(3-Chloro- 
benzyl) 


6-[2-(3-Chloro-benzyl)- 
1,2,3,4-tetrahydro- 
isoquinoline-6-yloxy]- 
nicotinamide 




Mass spectrum (ion 
spray): m/i=3S8 (M+1); 

1 


7S0 


2-(2-Ca2-baiDoyl- 
ethyl) 


6-[2-(2-Carbanioyl- 
ethy])- 1,2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy]-nicotinamide 




Mass specti'um (ion 
spray): m/±=341 (M+1); 

1 


781 


2-(2" 

Phenyl sulfanyl- 
ethyl) 


6-[2-(2-Phenylsulfanyl- 

ethyl)-], 2,3,4- 
tetrahydro-isoquinolin- 
6-yl ox y] -nicotinamide 




Mass spectrum (ion • 
spray): m/2=406 
(M+1); ! 

\- 


782 


2-G-Methvl-butvll 


6-r2-n-Methvl-butvlV 
l,2,3:4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 




spray): nYz=340 (M+1); 

t 

1 


783 


2.(4-Trifluo 
romethyl-benzyl) 


6-r2-r4-Tn"niiOTomethvl- 
benzyl)- 1,2,3, 4- 
tetrahydro-isoquinolin- 
6-yloxy]-nicotinamide 




snertriim finn 
spray): nl/z=428 (M+1); 

1 


784 


2-(3-Chloro- 
benzylj 


6-[2-(3-Chloro-benzyl)- 
L2,3,4-tetTahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 




Mass speptrum (ion 
spray): r|L'z=394 (M+1); 

1 • 


785 


2-(3-Phenyl-a]]yl) 


6-[2-(3-Pheny]-allyl)- 
12'^ 4-tetrahvdro- 
isoquinolin-6-yloxy]- 
nicotinamide 




Mass spectrum (ion 
soravV m/z=386fM+lV 

1 
1 
1 
1 


786 


Benzo[b]thiopheny- 
S-yhiiethy] 


6-(2- 

Ben2o[b]ihiopheny-3- 
ylmethyl-1,2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy)-nicotinamide 




Mass spectrum (ion 
spray): m/z=450 (M+1); 


787 


2- 

Cyclopropylmethyl 


6-(2- 

Cy cl opr opy] m eth y 1 - 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy)- 
mcotinamide 




Mass spectrum (ion 
spray): jm/z=324 (M+1); 

1 
1 

1 



I 
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788 


2-(3,5-Bis. 

trifluoromethyl- 

benzyl) 


6-[2-(3,5-Bis- 

tri flu orom ethyl -b enzy 1)- 

l,2,3,44etrahydro- 

isoqinnolin-6-yloxy]- 

nicotinamide 




Mass spectrum (ion 
spray): m/2=496 (M+1); 


789 


2-(3-Bromo- 
benzyl) 


6-[2-(Bromo-benzyl)- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 




Mass spectrum (ion 
spray): m/z=438 (M); 


790 


2-(4-Methyl- 
benzyl) 


6-[2'(4-Methyl-benzyl)- 
1,2,3,4-tetrahydro- 
isoqiiinolin-6-yloxy]- 
nicotinamide 




Mass spectrum (ion 
spray): m/z=374 (M+1); 


791 


2-(2-Fluoro-ben2yl) 


6-[2-(2-Fluoro-beii2yl)- 
1,2,3,4-ieuahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 




Mass snectTum ^ion 
spray): m/'2=378 (M+1); 


792 


2-(3-Methoxy- 
benzyl) 


6-[2-(3-Methoxy- 

benzyl)-l,2,3,4- 

tetrahydro-isoquinolin- 

6-y]oxy]-nicotinamide 




Mass spectrum (ion 
spravV m/z=390 
(M+1); 


793 


2'{IH' . 

Benzoiniidazol-2- 

yhnelhyl) 


6-[2-(li/. 
Benzoiinidazol-2- 
ylmethyl)-!, 2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy]-nicotinamide 




Mass spectrum (ion 
soravV m/2=400CM+lV 


794 


2-(5-Chloro- 

thiophen-2- 

ylmethyl) 


6- f 2 - ^ 5-Chl oro-thonhen- 
2-y]meihyl)-l, 2,3,4- 
tetrahydro-isoquinolin- 
6-ylozy]-nicotinL:midc 




spray): m/z=400 
(M+1); 


795 


2-{2..6-Djchloro- 
benzyl) 


6-[2-(2,6-Dichloro« 
ben2yl)-l, 2,3,4- 
tetrahydro-isoquinolin- 
6-y)oxy]-nicotinamide 




M?ss spectrum (ion 
spray): m/2=428(M); 


796 


2-(3-Fluoro-benzyl) 


6-[2-(3-Fluoro-ben2yl)- 
1,2,3,4-Tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 




Mass spectrum (ion 
spray): m/z=378 
(M+1); 


797 


2-[2-(4-Methoxy- 
phenyl)-ethyl] 


6-{2-[2-f4^Methoxy- 
phenyl)-ethyl]-l,2,3,4- 
tetrahydro-isoquinolin- 
6-y]oxy) -nicotinamide 




Mass spectrum (ion 
spray): m/z=404 
(M+1): 


798 


3-Propionic acid 


3-[6-(5-Carbamoyl- 
pyridin-2-yloxy)-3,4- 
dihydro-l/Z-isoquinoIin- 
2yl]-propionic acid 




Mass spectrum (ion 
spray): m/z=342 
(M+1): 
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799 


2-(3-Piperidin-l-vl- 
propyl) 


6-[2-(3-Piperidin-l-yl- 
propyl)-], 2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy]-nicotinamide 




Mass spectr 
spray): mil 
(M+1); 


um (ion 
=395 


800 


2-Pent"4-ynyl 


.6-(2-Pent-4-ynyl- 
1,2,3,4-tetrahydro-. 
isoquinoIin-6-yloxy)- 
nicotinamide 




Mass spectrum (ion 
spray): m/2=336 
(M+l); j- 


801 


2-(2-Piperjdin-]-yl- 
ethyl) 


6-[2-(2>Piperidin-]-yl- 
ethyl)-L2,3,4- 
tetrahydro-isoquinolin- 
6-\']oxy]-nicoiinamide 




Mass spectr 
spray): xnti 
(M+1); 


um (ion 
=381 


802 


2-(2- 

Diisopropylamino- 


6.[2-(2- 

D i i soprop y 1 am i no- 
ethvlVl "^3 4- 
tetrahydro-isoquinolin- 
6-yloxY]'nicotmamide 




Mass spectrum (ion 
spray): m/z=397 
(M+i;; j 

1 
1 


803 


2-(3,3,4,4- 

Tetrafluoro-butyl) 


6-[2-(3,3,4,4. 
Tetra flu oro -butyl )- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 




Mass spectr 

spray): m/z 
(M+1); 

1 


um (ion 
=398 


804 


2- 

Cyclobutylmethy] 


6-(2"Cyclobutylmelhyl- 
1,23,4-tetrahydro- 
isoquinolin-6-yloxy)- 
nicotinamide 




Mass spectrum (ion 
spray): m/z=338 
(M+l); 1 

■ i 


805 


2-(3,3-Dimethyl- 
butyl) 


6-r2-(3 3-Dimelhvl- 
butyl).l,2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy]-nicotinamide 




Mass spectrum (ion 
spray): m/z=354 
(M+l); 1 

f 


806 


2-(354,4-Trifluoro- 
bul-3-enyl) 


6-[2-(3,4,4-Trif!iiorcK 
but-3-enyl)-l, 2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy]-nicotinamide 




Mass specjtrum (ion 

spray): 1X1/2=378 

(M+l); 1 
I 


807 


2-(2-Melhoxy- 
benzyl) 


6-[2-(2-Methoxy- 
ben2yl)-],2,3,4- 
tetrahydroisoquinolin-6- 
y] oxy] -ni coti nami de 




Mass spectrum (ion 
spray): m/z=390 
(M+l); I 

i 


808 


2-Pyiidin-3- 
ylmethyl 


6-(2-Pyridin-3- 
ylmethyl-1,2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy)-nicotinamide 




Mass spe 
spray): n 
(M+l); 


itrum (ion 
i/z=361 


Intermediate 9 





. [2-(3-Methoxy-phenyl)-ethyl]-carbamic acid methyl ester 
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Combine Methoxyphenylethylamine (9.6 ml, 66.1 mmol), THF (300ml), EtsN 
(1 1 .0 ml, 78.9 mmol), and methyl chlorofonnate (26.0 ml, 339 mmol) at O^C under 
nitrogen atmosphere. After the reaction stirs at room temperature for 18 hours, add the 
mixture into water, wash with brine, and dry the organic layer over Na2S04 followed by 
coHcenlraiing under reduced pressure. Flash cliromatograph using 2:1 HexanesiEthyl 
acetate to afford 1 3.6g, 65.0 mmol (98% yield) of the title compound: 'H NMR (500 
MHz, CDCI3); 2.8 (2H, t, J= 6.7, 7.0Hz), 3.41-3.46 (2H, m), 3.7 (3H, s), 3.8 (3H, s), 4.6- 
4.8 (IH, b s), 6.7-6.8 (3H, m), 7.2-7.3 (IH, m); MS m/z 210 (M+1). 

Intermediate 10 
8-Methoxy-3,4-dihydro-2H-isoquinolin-l -one 




Combine polyphosphoric acid (30g) at 1 80°C and [2-(3-Methoxy-pbenyl)-etliyl]- 
carbamic acid methyl ester (3.0g, 14.33 mmol). After the reaction stirs for 15 minutes 
then add to a beaker of ice. Extract the product from the water using CH2CI2 and CHCI3. 
Dry the organic layer over Na2S04 and then concentrate under reduced pressure. Flash 
chromatogi-aph using 5% MeOH in Ethyl acetate to afford 0.340g, 1.92 mmol (13% yield) 
of the title compound: ^H NMR (500 MHz, CDCI3); 2.92 (2H, t, J= 6.4), 3.43-3.47 (2H, 
m), 3.85 (3H, s), 6.2-6.3 (IH, b s), 6.8-6.9 (2H, m), 7.3-7.4 (IH, m), 7.5-7.6 (2H, m); MS 
m/z 178 (M+1). 

Intermediate 1 1 
8-Methoxy'l,2,3,4-tetrahydro-isoquinoline 
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Combine 8-Methoxy-3,4-dihydro-2H-isoquinolin-l-one (0.77Sg, 4.40j mmol), 
THF (20ml), and LiAlH4 (0.333g, 8.8 mmol) at under nitrogen atmosphere. After 30 
minutes the reaction, reflux for 2 hours and then cool to room temperature. (Quench the 
reaction by adding water andlM NaOH at 0°C and stirring for 12 hours at room 
temperature. Filter the reaction tlirough celite and elute with THF. After coricentrating 
the filtrate under reduced pressure, add the mixture to a lOg SCX column pre-treated with 
5% AcOH/^4eOH. After rinsing, several times with MeOM, clute the prouucl Ubing ITn 
NHs-MeOH followed by concentration under reduced pressure to afford 0.665g, 4.07 . 
mmol (93% yield) of the title compound as a tan oil: NMR (500 MHz, GDCI3); 1.7- 
2.0 (IH, b s), 2.77 (2H, t, J=5.S6), 3.09 (2H, t, J=5.86), 3.8 (3H, s), 3.95 (2ri, s), 6.6-6.8 
(2H, m), 7.0-7. 1 5 ( 1 H, m); TLC 5% MeOH: Ethyl acetate Rr:=0. 1 



Intermediate 12 
l,2,3,4-Tetrahydro-isoquinolin-8-ol 
0 




Combine 8-Methoxy-tetrahydroisoquinoline (665.7 mg, 4.08 mmol) and 48% 
HBr at room temperature. Reflux the reaction for 3 hours and then coo] to room 

i 

temperature. Recrystallize the product fiom EtOH and Diethyl ether to afford 754.2 mg, 

3.28 mmol (80% yield) of the title compound as a taimish white solid: jH NMR (500 

MHz, DMSO); 2.9 (2H, t, J=6.16, 5.86), 3.2-3.4 (2H, m), 4.0 (2H, s), 6.^-6.8 (2H, m), 

7.0-7.1 f IH, m), 8.8-9.1 (2H, b m), 9.9 (IH, s); MS m/z 148 (l}4+). 

I 



Imennediate 13 j 
8-Hydroxy-3,4-dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester 
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Combine S-Hydroxy tetrahydroisoquinoline HBr salt (754.2 mg, 3.28 minol), and 
Et3N (2.8 ml, 19.68 nimol), THF anhydrous (20 ml), and Boc-anhydride (1.14g, 3.94 
mmol). Stir the reaction at room temperature for 72 hours followed by an aqueous work- 
up. Wash the organic layer with brine and dry over Na2S04. After concentrating the 
organic layer under reduced pressure, flash clii*omatograph using 4:1 Hexanes: Ethyl 
acetate eluent to afford 249.6 mg, 1 .01. mmol (31% yield) of the title compound as a 
\vhi!c foam: 'll NMR (500 MHz, CDCI3); 1.5 (9K, s). 2,73-2.79 (2K, m), 3.5-5.6 (2H, - 
m), 4.45-4.61 (2H, b s\ 6.6-6.9 (2H, m), 6.9-7.2(lH, m); TLC 4:1 Hexanes: Ethyl acetate 
Rf:=0.13 

Intennediate 14 

8-(5-Carbamoyl-pyridin-2-y]oxy)-3,4-dihydro-lH-isoquino]ine-2-carboxylic acid tert- 

butyl, ester 




Combine in a 100 ml round bottom flask equipped with stir bar, Dean Stark trap, 
and reflux condenser 8-Hydroxy-3,4-dihydro-] H-isoquinoline-2-carboxylic acid tert- 
butyl ester (249.6 mg, 1.01 mmol), dimethylacetaraide (30 ml), toluene (10 ml), K2CO3 
(814.74 mg, 5.90 mmol), and 6-Chloronicatinamide (626.28 mg, 4.0 mmol). Reflux the 
reaction under nitrogen for 5 hours. After cooling to room temperature, add water to the 
reaction mixture and extract the product using ethyl acetate. Wash the organic layer with 
brine and dr^' over Na2S04. After concentrating under reduced pressure, flash 
chromatograph using 20% THF in CH2CI2 to afford 245. Img, 0.66 mmol (66% yield) of 
the title compound: ^H NMR (500 MHz, d-MeOH); 1 .3-1.5 (9H, m), 2.8-2.9 (2H, m), 
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3.5-3.7 (2H, m),3.85 (2H, s), 6.9-7.0 (IH, m), 7.1-7.2 (IH, m), 7.2-7.3 (IH, m), 7.5-7.6 
(IH, m), 8.2-8.3 (IRid), 8.6-8.7 (IH, b s), 8.8 (IH, s); MS miz 370 (M+I). 



Inteimediate 15 ! 

I 

6-(L2,3,4-Tetrahydro-isoquinolin-8-yloxy)-nicotinamide ; 




N 



O N 



N 




Combine S-(5-Carbamoy]-pyridin-2-yloxy)-3,4-dihydro-l H-isoquinoline-2- 
carboxylic acid tert-butyl ester (249.6 mg, 1.01 mmol), CH2CI2 (25ml), andilFA (10ml) 
at room temperature under nitrogen atmosphere. After the reaction stirs fori 2 hours then 
concentrate under reduced pressure. Solubolize the mixture in MeOH and add to a 2g 
sex Column (pre-treated with 5% AcOH-MeOH), wash several times with! MeOH, and 
elute the product with IN NH3 MeOH to afford 1 56.1 mg, 0.58 mmol (57°/f yield) of the 
title compound. i 



Example 809 

6-(2-Phenethyl-l5253,4-letrahydro-isoqumoIin-8-ylo\'y)-nicotinaniide 

O 




Using a method similar to Example 786, using Phenethylbromide (40 uL, 0.28 
mmol) gives 26.9 mg (55% yield) of the title compound: 'H NMR (500 rjlHz, CDCI3); 
1.8-2.1 (4H, m), 2.7-3.0 (6H, m), 5,9-6.3 (2H, br d), 6.8-7,4 (lOH, m), S.lj-8.3 (IH, m), 
8.5(lH,s);MS;77/i374 (M+l). | 



Example 810 { 
6-(2-Benzyl-l5253j4-tetrahydro-isoqujnolin-8-yloxy)-nicotinamide I 
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Using a method similar to Example 786, using Benzylbromide (0.1 mL, 0.97 
mmol) gives 45.6 mg (63% yield) of the title compound. 

Example 811 

6K2-PentyJ-l,2j3,4-tetrahydro-isoQuinolin-8-yloxy)-nicotir.5i:o)de 

O 




Using a method similar to Example 786, using Pentylbromide (54 uL, 0,48 mmol) 
gives 32.5 mg (48% yield) of the title compound: 'H NMR (500 MHz, d-MeOH); 0.8 
(3H, t), 1 .2-1.3 (4H, m), 1.4-1.6(2H, m), 2.3-2.5 (2H, m), 2.7 (2H, t), 2.9-3.0 (2H, m), 3.5 
(2H, s), 6.8-7.2 (5H, m), 8.1-8.2 (IH, m), 8.6 (IH, s); MS miz 340 (M+1). 

Intermediate 16 
1 ,2-Bis-bromomethyl-4-methoxy-ben2ene 

Br 




Br 



Combine 3,4-Dimethylanisole (2.72g, 20.0nmiol), CCU (50mL),NBS (7.12g, 
40.0 mmol), and Benzoyl peroxide (40.0mg, 0.17 mmol). Reflux the reaction for 12 
hours and then cool to room temperature and concentrate under reduced pressure. Flash 
cliromatograph using 4:1 CHChiHexanes eluent lo afford 1.90g, 6.4 mmol (32% yield) of 
the title compound: NMR (500 MHz, CDCI3); 3.8 (3H, s), 4.6 (2H, s), 4.7 (2H, s), 6.8- 
6.9 (2H,m), 7,1-7.4 (lH,m); TLC 4:1 CHC^iHexanes Rf:=0.67 
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Intermediate 1 7 
2 -Benzyl -5-methoxy-2 ,3 -dihydro- 1 H -i soindol 



Combine in a round bottom flask l,2-Bis-bromomethyl-4-methoxy-ben2ene (J.Og, 3.40 
mmol), Benzyltriethylammonium chloride (73.5mg, 3.2 mmol), 50% >}aOH(aq)/Toluene 
(3.0niL/14mL), and then dropwise addition of Benzylamine (0.37mL, 3.39 mmol). Stir 
uie reaciioii at roum temperature for 3 hours, and then add to Ethyl acetate, w|ash with 
water, brine, and dry over Na2S04. After concentrating under reduced pressu're, the add 
the mixture to a lOg SCX column, wash with MeOH, and elute with IN NHalMeOH. 
Flash chromatograph using 3:1 Hexanes:Ethyl acetate to afford 580.0mg, 2.4!2mmol (71% 
yield) of the title compound as a brown oil: NMR (500 MHz, CDCI3); 3.7 (3H, s), 3.9- 
4.0 (6H,m), 6.7-6.8 (2H,m), 7.1 (IH, d), 7.3-7.5 (5H, m); MS m/z 238 (M).[ 



Intermediate 18 
2-Benzyl-2,3-dihydro-lH-isoindol-5-ol 




Combine 2-Benzyl-5-methoxy-2,3-dihydro-lH-isoindol (580.0mg, 2.42mmbl) and 48% 

I 

HBr (aq) (20mL). Reflux the reaction for 5 hours and then cool to room temperature. 
Concentrate the reaction mixture under reduced pressure then add to 5g a SCX column. 
Wash the column with MeOH and elute with IN NHa-MeOH to afford 265.j4mg, 
1 ,1 7mmol (49% yield) of the title compound as a brown solid: NMR (5.bo MHz, d- 
Methanol); 3.8-3.9 (4H, ni), 3.91 (2H, s), 6.6-6.7 (2H, m), 7.0 (IH, d), 7.2-7.5 (4H, m); 
MS/77/2 226 (M-fl). j 



Example 812 

6-(2-Ben2yl-253-dihydi-o-lH-isoindol-5-yloxy)-nicotinamide 0 
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N 




O 



N 



p 



N 



0 



Combine in a round botloni flask equipped with stir, a Dean Stark Trap, and a nitrogen 



atmosphere 2-Bei]2yl-2,3-dihydro-lH-isoindol-5-ol (265.4nig, l.lSmmol), Toluene 
(lOmL), DMA (30mL), K2CO3 (244.6mg, 1.77niniol), and 6-Chloronicatinamide 
(1 84.4mg, 1.1 Snimol). Reflux the reaction for 6 hours and then cool to room teriiperature 
and add ethyl acetate^ Wash the Ethyl acetate, layer several times with water, brine, and 
dry over Na2S04. After concentrating under reduced pressure, Purify the mixture by 
reverse phase chiomaiography (5% to 95% 0.01%TFA buffer m acetonitrile/water) to 
afford 333.4mg, 0.97mmol (82% yield) of the title compound as a white foam: NMR 
(500 MHz, d-Methanol); 4.6-4.8 (6H, m), 7.0 (IH, d), 7.1-7.2 (2H, m), 7.4-7.6 (5H, m), 
8.2 f IH, d), S.6 (IH, s); MS m/z 346 (M+1). 



Combine 6-(2"Ben2yl-2,3-dihydro-lH-isoindoj-5-yjoxy)-iiiculinaiiiide (230. Omg, 
0.67miTioij, EtOH (5mL), 1 0% Pd-C (45.0mg), and a Hydjogen balloon. Stir the reaction 
at room Temperature for 168 hours at atmospheric pressure. Filter the reaction mixture 
through a pad of Celite using MeOH eluent and then concentrate the filtrate under 
reduced pressure. Add the mixture to a 2g SCX column, wash with MeOH, and elute 
using IN NHs-MeOH. After concentrating under reduced pressure, purify the mixture by 
flash chromatogi aphy using 1 0% IN NH.rMeOH/DCM ehient to afford 19.2 mg, 
O.OSmmol (11% yield) of the title compound as a white solid: ^H NMR (500 MHz, d- 
Methanol): 4.1-4.3 (4H, br m), 6.9-7.1 (3H, m), 7,3-7.4 (IH, m), 8.2-8.3 (IH, m), 8.6 (IH, 
s); MS 254 (M). 



Intermediate 19 



6-(2,3-Dihydro-lH-isoindol-5-yIoxy)-nicotinamide 
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I 
I 

I 

Example S13 | 
6-(2-Pheiiethyl-2,3-djhydro-lH-isoindol-5-yloxy)-nicotinamide | 




Coinbiiie 6-(2.3-Dihydro-]H-isoindol-5-yloxy)-nicotinamide (19.2mg,l 
O.OSmmol), DMF (3mL), Et3N (46 uL, O.BSmiBol), and 2-Phenethylbroniide (23uL, 0.165 
nimol). Place the reaction on a shaker for 12 hours at 70°C, then cool to room^ 

I 

temperature and concentrate under reduced pressure. Add the mixture to a 2g SCX 

i 

column, wash with MeOH, and tlien elute with IN NH^-M^OH. After concentrating the 
mixture, purify using reverse phase chromatography (5% to 95% 0.001% TF^ buffer in 
acetonitrile/water) to afford 9.5mg, 0.03mmol (33% yield) of the title compound: 
NMR (500 MHz, d-Methanol); 2.80.2 (4H, m), 4.1-4.2 (4H, m), 6.8-7.1 (3H, m), 7.2-7.4 

(6H, m), S.2 (IH, d), 8.6 (IH, s); MS miz 358 (M), j 

I 

I 
I 

Intemiediate 20 j 
6-(4-Fon'nyl-phenoxj')-i^icotinic acid ethyl ester j 
O O 




Combine in a round bottom flask equipped with a stir, Dean Sti-irk Trap filled with 

toluene, and reflux condenser 4-Hydroxyben2aldehyde (2.14 g, 17.5 mmol)l K2CO3 (3.63 

i 

g, 26.3 mmol), 6-ChIoronicaiinamide (3.25 g, 17.5 nimol) and a solution of 
DMA:Toluene (45:35 mL), After the reaction refluxes under nitrogen atmosphere for 3 
hours, concentrate under reduced pressure and then add ethyl acetate. Wash the organic 
layer several times with water, then brine, and dry over Na2S04. After concentrating 
under reduced pressure, flash chromatograph using 33% Hexanes, 63% Ethyl acetate 
eluenl to afford 4.70 g, 17.4 mmol (99% yield) of the title compound: NMR (500 
MHz, CDCI3); 1.4 (3H, t), 4.3-4.4 (2H, m), 7.1 (IH, d), 7.3-7.4 (2H, m), 7|.9-8.0 (2H, m), 
8.3 (IH, d), 9.9 (IH, s); TLC 2:lHexanes:Ethyl acetate Rf:=0.55. \ 

i 
I 
I 

IntenTied)ale21 j 

I 
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6-(4-Fon"nyl-phenoxy)-nicotinic acid 




0 Q 



H 



0 



Combine 6-(4-Foniiyl-phenoxy)"nicotinic acid ethyl ester (1.5 g, 5.53 mmol), 
MeOH (5 mL), THF (5 mL), and 5N NaOH (aq) (2niL). Reflux the reaction 18 hours and 
then add IN HCl (aq) (2 mL). After concentrating the reaction on the rotovap, add Ethyl 
acetate to precipitate out the desired product. Filter and concentrate the ethyl acetate 
filtrate to afford 1 .14g (85% yield) of the title compound: TLC 1 :lHexanes:EthyI acetate 
Rf:M).01. 



Combine 6-(4-FonTiyl-phenoxy)-nicotinic acid (250.0 mg, 1 .03 mmol), EDC 
(237.0 mg, 1 .23 mmol), HOBt (166.2mg, 1.23 mmol), and Piperidine (0.10 mL, 1.03 

mmol) in CH2CI2 (6 mL). After reaction stirs at room temperature under a Nitrogen 
atmosphere for 24 hours, concentrate ihe reaction mixture using a rotovap, add Ethyl 
acetate and wash with 0,1N HCL 10%NaHCO3, Brine, and dry over Na2S04. After 
concentrating the reaction mixture, flash cliromatograph using 2:1 Ethyl acetate:Hexanes 
to afford 144.1 mg (45% yield) of the title compound as a white foam: NMR (500 
MHz, CDCls); 1.5-1.8 (6H, m), 3.3-3.8 (4H, m), 7.0-7.1 (IH, m), 7.3-7.4 (2H, m),7.8-8.0 
(3am),8.3(lH,m),9.9(lH,s); MSw/z311 (M+1). 



{6-I4-(PhenethyIamino-methyI)-phenoA7]-pyrid)n-3-yl}-piperidIii-l-yI-nie(hanone 



Intermediate 22 



4-[5-(Piperidine-l-carbonyl)-pyridin-2-yloxy]-ben2jaldehyde 




£xs)mple 814 
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Combine 4-[5-(Piperidine-l-carbonyl)-p)Tidin-2-yloxy]-ben2aldehyde (72.0 mg, 
0.23 mmol), MeOH (23 mL), Trimethylorthoformate (1 .6 mL), and Phenethylamine (26 

uL, 0.21 mmol). After the reaction stirs for 72 hours at room temperature under a 

i 

Nitrogen atmosphere, add NaBH4 (10.5 mg, 0.28 mmol). After 5 hours, concentrate the 
reaction under reduced pressure and add the mixture to a 2g SCX column. Wash with 
MeOH and then IN NH3 MeOH to afford 72.2 mg (75% yield) of the title compound: 
NMR (500 MHz, CDCI3); 1.5-1.8 (6H, m), 2.8-3.0 (4H, m), 3.3-3.8 (4H, m)[ 3.85 (2H, s), 
6.8 (]H,d), 7.1-7.4 (9H, m), 8.0 (IH, d), 8.2 (IH, s); MS w/2 416 (M+1). 



Example 815 | 

i 

(6-{4-|(3-MethyJ-buty]amino)-methyI]-phenoxy)-pyridinO-yl)-piperidin-l-yl- 



nicthanone 



Using a method similar to Example 814, using Isoamylamine (25 uL, 0.21 mmol) 
gives 63.7 mg (72% yield) of the title compound: 'H NMR (500 MHz, CDCI3); 0.9-1 .0 - 
(6H, m), 1 .3-1 .4 (3H, m), 1 .4-1 .8 (8H, br m), 2.6 (2H, t), 3.3-3.8 (4H, br m), 3.85 (2H, s), 
6.8 (IH, d), 7.1 (2H, d), 7.4 (2H, d), 7.8 (IH, d), 8.2 (IH, s); MS m/z 382 (M+1). 



Intel-mediate 23 



I 



6-[4-(P]ienethylamino-methyl)-phenoxy]-nicotinic acid ethyl ester 

I 

o I 





N 



Combine 6-(4-FonT}yl-phenoxy)-nicotinic acid ethyl ester (0.62 g, 2.29 mmol), 

i 

MeOH (12 mL), Trimethylonhoformate (8 mL), and Phenethylamine (0.2(5 mL, 2.06 
mmol). After the reaction stirs at room temperature under a Nitrogen atmosphere for 3.5 
hours, add NaBH4 (251.0 mg, 2.75 mmol). After the reaction stirs at room temperature 
for 12 hours, concentrate under reduced pressure and add the mixture to aj5g SCX 
column. Wash the column with MeOH and elute with IN NH3 MeOH to|afford 854.0 mg 
(99% yield) of the title compound: ^H NMR (500 MHz, CDCh); 2.8 (2Hi t), 2.8-3.0 (4H, 
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m), 3.8 (2H, s), 3.9 (3H, s), 6.9 (IH, d), 7.1-7.4 (9H, in), 8.3 (IH, d), 8.8 (IH, s); MS miz 
377 (M+1). 

Intermediate 24 

6-{4-[3-Methyl-butylamino)-melhyl]-phenoxy}-nicotinic acid ethyl ester 
1 O 



Using a method similar to Intermediate 23, using Isoamylamine (0.20ml, 0.50 mmol) 
gives 854.0 mg (99% yield) of the title compound: NMR (500 CDn,): 0.8-0.9 
(6H, t), 1.4-1.7 ( 3H, m), 2.8-3.0 (2H, m), 3.8 (2H, s), 3.9 (3H, s), 6.9 (IH, d), 7.1-7.4 
(4H, m), 8.3 (IH, d), 8.8 (IH, s); MS 343 (M+1). 

Intennediate 25 

6-{4-[(;er/-Butoxycarbony]-phenethyl-amino)-methyl]-phenoxy}-nicotinic acid ethyl 

ester 



Combine 6-[4-(Phenelhylamino-methyl)-phenoxy]-nicotinic acid ethyl ester 
(0.854 g, 2.27 mmol), THF (50 mL), Trielhylamine (0,8 mL, 5.68 nimol), and Boc- 
anliydride (0.788 g, 2.72 mmol). After the reaction stirs at room temperature under a 
Nitrogen amiosphere for 2.5 hours, concentrate under reduced pressure. Add Ethyl 
acetate and wash with sat NH4CI (aq), brine, and then dry over Na2S04. Concentrate the 
organic mixture under reduced pressure and tlien flash chromatograph using 8:1 to 3:1 
HexanesrEthyl acetate gradient 10 afford 333.0 mg (33% yield) of title compound: ^H 
NMR (500 MHz, CDCI3); 1 .4 (9H, s), 2.7-2.9 (2H, m), 3.3-3.5 (2H, m), 3.9 (3H, s), 4.3- 





O 



O 



O 
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4 A (2H, m), 6.9 (IH, d), 7.1-7,4 (9H, m), 8,3 (IH, d), S.8 (IH, s); MS jn/z 363 (M-lOO, 
Boc). 

liilermediate 26 

6-(4- {iert-Butoxycarbonyl-(3-niethyl-butyl)-amino]-methyl) -phenoxy)-nicotinic acid 

ethyl ester 




Using a method similar to Intermediate 25, using 6-{4-[3-Methyl-butylamino)- 
meihylj-phehoxy} -nicotinic acid ethyl ester (0.854 g, 2.27 mmol) gives 31 1.0 mg (31% 
yield) of the title compound: 'H NMR (500 MHz, CDCb); 0.8-0.9 (6H, m), 1.3-1.6 (12H, 
m), 3.0-3.3 (2H, m), 3.8 (3H, s), 4.2-4.4 (2H, m), 6.9 (IH, d), 7.0-7.3 (5H, m), 8.2 (IH, 
d), 8,7 (IH, s); TLC 3:1 Hexanes:Ethyl acetate Ri=0.34. 

Inten-nediate 27 

6- {4-[(/er/-Butoxycarbonyl-phenethyl-amino)-methyl]-phenoxy} -nicoiinic acid 




Combine 6-{4-[(/er/-Butoxycarbony]-phenethy]-amino)-methyl]-phenoxy}- 
nicotinic acid ethyl ester (0.333 g, 0.72 mmol), MeOH (5 mL), THF (5 mL), and 2.5N 
>?aOH (aq) (2 mL). After the reaction refluxes under a Nitrogen atmosphere for 24 hours, 
concentrate under reduced pressure. Add 2.5N HCl (aq) (2 mL), Ethyl acetate, and wash 
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with water, brine, and then dry over NajSO^. Concentrate the organic mixture under 
reduced pressure to afford 293.0 mg (91% yield) of title compound as a white foam: *H 
NMR (500 MHz, CDCb); 1 .4 (9H, s), 2.6-2.8 (2H, m\ 3.2-3.4 (2H, m), 4.2-4.4 (2H, m), 
4,3-4.4 (2H, m), 6.9 (IH, d), 7.0-7.3 (9H, m), 8.3 (IH, d), 8.8 (IH, s); MS m/z 349 (M- 
100, Boc). 



Intermediate 28 

6-(4-{[tert-Butoxycarbonyl-(3-methyl-but34)-amino]-methyl}-phenoxy)-nicotinic acid 




Using a method similar to Intermediate 27, using 6-(4-{tert-Butoxycarbonyl-(3- 
methyl-butyl)-amino]-methyl}-phenoxy)-njcotinic acid ethyl ester (0.31 1 g, 0.73 mmol) 
gives 273.4 mg (92% yield) of the title compound: NMR (500 MHz, CDCI3); 0.8-0,9 
(6H, m), 1 .3-1 .6 (1 2H, m), 3.0-3.3 (2H, m), 3.8 (3H, s), 4.3-4.5 (2H, m), 6.9 (IH, d), 7.0- 
7.4(5H,m),8,3(lH,d), 8.8(lH,s); MS m/z 315 (M- 100, Boc). 

Intermediate 29 

[4-(5-Ethylcarbamoyl-pyridin-2-yloxy)-ben2yI]-phenethyl-carbamic acid fer/-butyl ester 




Combine 6-{4-[(/e;7-Butoxycarbonyl-phenethyl-amino)-methyl]-phenoxy}-nicotinic acid 
(0.097 g, 0.21 nunol), CHjClo (5 mL), EDC (0.048 g. 0.25 mmol), HOBt (0.034 g, 0.25 
mmol), Hunig's Base (92 uL, 0.53 mmol), and Methylamine Hydrochloride (0.014 g, 
0.21 rmnol) in a 7 mL reaction vial. After reactions shake for 72 hours, add 10% Citric 
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acid, followed by 10% NaHCOs, and then add the organic mixture to a Celite column. 
Elute with CH2CI2, concentrate, and flash chromatograph using 2:1 Ethyl acetateiHexanes 
eluent to afford 55.4 mg (57% yield) of the title compound: 'H NMR (500 MHz, CDCI3); 
1.4 (9H, s), 2.7-2.9 (2H, m), 3.0 (3H, s), 4.2-4.4 (2H, m), 4.3-4.5 (2H, m), 6.3-6.4 (IH, br 
s), 6.9 (IH, d), 7.0-7.4 (9H, m), 8.1 (IH, d), 8.6 (IH, s); MS miz 362 (M-lOO, Boc). 

Intermediate 30 

[4-(5-Ethylcarbamoyl-p)'ridin-2-y]oxy]-phenethyl-carbamic acid /£r/-butyl ester 




Using a method similar to Intermediate 29, using Ethylamine, 2.0 M in MeOH 
(0.11 mL. 0.21 mmol) gives 72.3 mg (72% yield) of the title compound: NMR (500 
MHz, CDCI3); 0.2 (3H, t), 1.4 (9H, m), 2.7-2.9 (2H, m), 3.3-3.5 (4H, m), 4.2-4.4 (2H, m). 
6.2 (IH, br s), 6.9 (IH, d), 7.0-7.4 (9H, m), 8.1 (IH, d), 8.6 (IH, s); MS miz 376 (M-lOO, 
Boc). 

Intermediate 31 

[4-(5-lsopropylcarbamoyl-pyridin-2-yloxy)-benzyl]-phenethyl-carbamic acid tert-butyl 

ester 




Using a method similar to Intermediate 29, using Isopropylamine, (18.0 uL, 0.21 mmol) 
gives 70.6 mg (69% yield) of the title compound: ^H NMR (500 MHz, CDCI3); 1 .2 (6H, 
d), 1 .4 (9H, s), 2.6-2.8 (2H, m), 3.2-3.4 (2H, m), 4.2-4.4 (3H, m), 5.9 flH, ds), 6.8 (IH, 
d), 6.9-7.0 (9H, m), 8.0 (IH, d), 8.4 (IH, s); MS miz 390 (M-lOO, Boc). 
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Intermediate 32 

(3'Melhyl-butyl)-[4-(5-methylcarbanioyl-pyridin-2-yloxy)-ben2y]]-carbamic acid tert- 

butyl ester 



Combine 6-(4-{[tert-Butoxycarbonyl-(3-methyl-butyl)-aniino]-methyl}-phenoxy)- 
nicoiinic acid (0.090 g, 0.21 mmol), CH.Cb (5 mL), EDC (0.048 g, 0.25 mmol), HOBt 
(0.034 g. 0.25 mmol), Hunig's Base (92 uL, 0.53 mmoi), and Methylamine 
Hydrochloride (0.014 g, 0.2.1 mmol) in a 7 mL reaction vial After reactions shake for 72 
hours, add 1 0% Citric acid, followed by 1 0% NaHCOs, and then add the organic mixture 
to a Celne column. Elme with CH2C12, concentrate, and flash chiomatograph using 2:1 
Ethyl acetaie: Hexanes eluent to afford 56.2 mg (63% yield) of the title compound: 
NMR (500 MHz, CDCI3); 0.9 (6H, d), 1.3-1.6 (12H, m), 3.0 (3H, s), 3.1-3,3 (2H, m), 4.3- 
4.5 (2H, m), 6.3 (1 H, br s), 6.9 (IH, d), 7.1 (2H, d), 7.2-7.4 (2H, m), 8.1 (IH, d), 8.5 (IH, 
s); MSm/i32S(M-100,Boc). 



[4-(5-Ethylcarbamoyl-pyridin-2-yloxy)-ben2yl]-(3-methyl-buty])-carbamjc acid /e/V-butyl 



Using a method similar to Intermediate 42, using Ethylamine, 2.0 M in MeOH 
(0.1 1 mL, 0.2] mmol) gives 66.7 mg (72% yield) of the title compound: *H NMR (500 
MHz, CDCh); 0.9 (6H, d), 1.2 (3H, t), 1 .3-1.6 (12H, m), 3.1-3.3 (2H, m), 3.4-3.5 (2H, 
m), 4.3-4,5 (2H, m), 6.2 (IH, br s), 6.9 (IH, d), 7.1 (2H, d), 7.2-7.4 (2H, m), 8.1 (IH, d), 
8.5 (IH, s); MS m/z 328 (M-lOO, Boc). 




Intermediate 33 




ester 
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Intermediate 34 

[4-(5-]sopropy]carbamoyl-pyridin-2-yloxy)-ben2yl]-(3--methy]-butyl)--carbamic acid tert- 

butyl ester 



Using a method similar to Intermediate 42, using Isopropylamine, (18.0 uL, 0.21 
mmol) gives 66.7 mg (41% yield) of the title compound: NMR (500 MHz, CDCI3); 
0.9 (6H, d), 1.3 (6H, d), 1.3-1.6 (}2K, m\ 3.1-3.4 (2H. m), 4.2-4.3 flH. m\ 4.3-4.5 (2R 
m), 5.9 (2H, br s), 6.9 (IH, d), 7.1 (2H, d), 7.2-7.4 (3H, m), 8.1 (IH, d), 8.5 (IH, s); MS 
w/z328 (M-100,Boc). 



Example 816 

N-Ethyl-6-I4-(pbenethylaniino-mcthyl)-phenoxy]-nicotinamide 



Using a method similar to Example 770, using [4-(5-Ethy]carbamoyl-pyridin-2- 
y]oxy]-phenethyl-carbamic acid /er/-butyl ester (72.3 mg, 0.15 mmol) gives 45.6 mg 
(80% yield) of the title compound: NMR (500 MHz, CDCh); 1 .2 (3H, t), 2.8-3.0 (4H, 
m), 3.4^3.6 (2H, m), 3.S (2H, s), 6.1 (IH, br s), 6.9 (IH, d), 7.0-7.4 (9H, m), 8.1 (IH, d), 
8.5 (IH, s); MS m/z 376 (M+1). 





Example 817 
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N-Isopropyl-6-[4-(phenelhylaniino-methyJ)-phenoxy]-nicotinamide 




0 

0 

Using a method similar to Example 770, using [4-(5-Isopropylcarbamoyl-pyridin-2- 
yloxy)-ben2yl]-phenethyl-carbamic acid tert-butyl ester (70.6 mg, 0,14 mmol) gives 64.5 
mg (99% yield) of the title compound: 'H NMR (500 MHz, CDCls); 1 .3 (6H, d), 2.8-3.0 
(4H, m), 3.8 (2H, s), 4.2-4.4 (IH, m), 5.9 (IH, ds), 6,9 (IH, d), 7.0-7.4 (9H, m), 8.1 (IH, 
d), 8.5 (IH, s); MS 390 (M+1). 

Example 8J8 

N-Methyl-6-{4-((3-methyl-butylamino)-methyI]-phenoxy}-nicotinamide 




Using a method similar to Example 770, using (3-Methyl-butyl)-[4-(5-metiiylcarbamoyl- 
pyridin-2-yloxy)-ben2yl]-carbamic acid ie;-/-butyl ester (56.2 mg, 0.13 mmol) gives 33.9 
mg (79% yield) of the title compound: 'H NMR (500 MHz, CDCI3); 0.9 (6H, d), 1.3-1.5 
(2H. m), 1 ;5-1 .8 (2H, br m), 2.7 (2H, t), 2.9-3.0 (4H, m), 3.8 (2H, s), 6.2 (IH, br s), 6.9 
(IH, d). 7.1 (2H, d), 7.2-7.4 (2H, m), 8.1 (IH, d), 8.5 (IH, s); MS miz 328 (M+1). 

Example 819 
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N-Ethyl-6-{4-((3-methyl-butylamino)-nielhyl]-phenoxy}-nicotinfimide 




N 

Using a method similar to Example 770, using [4-(5-Ethylcarbamoyl-pyridin-2-yloxy)- 
benzyl]-(3-melliyl-butyl)-carbaaTiic acid teri-hnXy] ester (66.7 mg, 0.15 mmol) gives 44.4 



t), 1.3-1.5 (2H, m), 1.6-1.7 (IH, m), 2.6 (2H, t), 3.4-3.6 (2H, m), 3.8 (2H, s), 6.2 (IH, br 
s), 6,9 (IH, d), 7.1 (2H, d), 7.2-7.4 (2H, m), 8.1 (IH, d), 8.5 (IH, s); MS m/z 342 (M+1). 



N-Isopropyl-6-{4-|(3-methyl-butylamino)-methyl]-phenoxy}-nicotinamide 



Using a method similar to Example 770, using [4-(5-lsopropylcarbamoyl-p>'ridin- 
2-yloxy)-benzyl]-(3-methyl-butyl)-carbamic acid tert-butyl ester (39.6 mg, 0.09 mmol) 
gives 26.0 mg (84% yield) of the title compound: ^H NMR (500 MHz, CDCI3); 0.9 (6H, 
d), 1.3 (6H, d), 1.4-1.5 (2H, m), 1.5-1.7 (2H, m), 2.7 (2H, t), 3.8 (2H, s), 4.2-4.3 (IH, m), 
5.9 (IH, bf s\ 6.9 (IH, d), 7.1 (2H, d), 7.2-7.4 (3H, m), 8.1 (IH, d), 8.5 (IH, s); MS m/r 
356 (M+1). 



mg yield) of the title compound: NMR (500 ^^I^2, CDCI3); 0.9 (6H, d), 1.2 (3H, 



Example 820 




Intemiediate 35 



l-(4-Methoxy-beiizyl)-piperidine-3-carboxylic acid ethyl ester 
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O 




Combine Ethyl nipecotate (9.9 mL, 63.6 nunol), K2CO3 (13.2 g, 95.4 mniol)* and 
DMF (300 mL) at room temperature under a Nitrogen atmosphere. Heat reaction mixture 
to 70°C for 30 minutes then add 4-Methoxybenzy] chloride (9.5 mL, 69.9 mmol). Stir the 
reaction for 5 hours at 70°C then cool the reaction mixture to room temperature and stir 
for an additional 12 hours. Add Ethyl acetate to the reaction mixture and extract with 
water and then brine. Dry the organic layer over Na2S04. Concentrate under reduced 
pressure and flash cliromatograph using 3:1 Hexanes:Ethy] acetate to give 14.6 g (82% 
yield) of the title compound: NMR (500 MHz, CDCI3); 1.2 (3H, t), 1.4-1.6 (2H, m), 
1.6-1.7 (IH, m), 1.9-2.1 (2H, m), 2.2 (IH, t), 1.5-1.8 (2H, m), 2.9 (IH, d), 3.5 (2H, q), 3.8 
(3H, s), 4. 1 (2H, dd), 6.8 .(2H, d), 7.2 (2H, d); MS 772/x 278 (M+1 ). 

Intermediate 36 

1 -(4-Methoxy-benzyl)-piperidine-3-carboxylic acid methoxy-methyl-amide 



Combine l-(4-Methoxy-benzyl)-piperidine-3-carboxylic acid ethyl ester (9.3 g, 
33.5 mmol), THF (200 mL), MO-Dimethylhydroxylamine hydrochloride (4.9g, 50.3 
mmol) at -1 0*'C (Acetone/ice bath) under a Nitrogen atmosphere. By dropwise addition. 



allowing the reaction mixture to warm to room temperature. Quench the reaction mixture 
with sat NH4CI (aq) and extract product fi om the water using Ethyl acetate. Wash the 
organic layer with brine and then dry over Na2S04. Concentrate under reduced pressure 




add Isopropylmagnesium chloride (50.3 mL, 100.6 mmol). Stir the reaction for 6 hours 
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and flash chromatograph using 1:1 Hexanes:Ethy] acetate and then 1:1 Hexanes:Ethyl 
acetate with 3% IN NH3 MeOH to give 9.13 g (93% yield) of the title compound: 'H 
NMR (500 MHz, CDCh); 1.4-1.7 (3H,ni), 1.8 (IH, d), 1.9 (IH, t). 2.1 (IH, t), 2.8-3.0 
(3H, m), 3.1 (3H, s), 3.5 (2H, d), 3.6 (3H, s), 3.8 (3H, s), 6.8 (2H, d), 7.2 (2H, d); MS m/z 
293 (M+1). 

Intermediate 37 

1 - [ ] -(4-Methoxy-ben2yl)-piperidin-3-y]]-propan-l -one NF7-A00855-198. .. 

O 



amide (416.0 nig, 1.42 mmol) and THF (10 mL) at -78°C under a Nitrogen atmosphere. 
By dropwise addition, add Ethylmagnesium bromide (0.56 mL, 1.7 nimol). Stir the 
reaction for 12 hours allowing the reaction mixture to warm to room temperature and then 
add another addition of Ethylmagnesium bromide (0.56 ml, 1.7 mmol) at room 



NHjCI faq) and extract product from the water using Ethyl acetate. Wash the organic 
layer with bnne and then dry over NaoSOij. Concentrate under reduced pressure and add 
to an sex (5g) column pre-treated with 5% AcOH/hdeOH. Wash with MeOH and elute 
product using IN NH3 MeOH to give 280.6 mg (76% yield) of the title compound: 'H 



NMR (500 MHz, d-MeOH); 0.9 (3H, q), 1.2-1.4 (IH, m), 1.5-1.7 (lH,m), 1.7-1.8 (IH, 
m), 1.9 (IH, d), 1 .9-2.1 (2H, m), 2.4-2.5 (2H, m), 2.6-2.7 (IH, m), 2.8 (IH, d), 2.9 (IH, 
d), 3.5 (2H, s\ 3.8 (3H, s), 6.8 {2H, d), 7.2 (2H, d): MS m/z 262 (M+1). 




Combine l-(4-Methoxy-ben2yl)-piperidine-3-carboxylic acid methoxy-methyl- 



lempcratuie. After the reaction stirs for 1 hour, quench the reaction mixture with sat 



Intermediate 38 



l-(4-Methoxy-benzyl)-3-propyl-piperidine 
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Combine l-[l-(4-Methoxy-benzyl)-piperidiii-3-yl]-propan-l-oiie (277.3 mg, 1.07 
mmol), Diethyl ene glycol (10 mL), KOH (178.0 mg, 3.18 mmol), and Hydrazine- 
monohydrate (1 .0 mL) at room temperature under a Nitrogen atmosphere. Heat the 
reaction mixture to 120°C for 2 hours and then 220°C for 4 hours. Cool reaction to room 
temperature and then pour the reaction mixture over sat NTLCl (aq). Extract with Fthyl 
acetate, wash with brine, and dry over Na2S04. Concentrate under reduced pressure and 
flash chromatograph using 3% IN NH3 MeOH in CH2CI2 to give 105.2 mg (40% yield) 
of the title compound: NMR (500 MHz, CDCI3); 0,9 (3H, t), l.M .4 (4H, m), 1 .5^1.7 
(3H, m), 1 .7 (IH, d), 1 .9 (IH, td), 2.7-2.9 (2H, m). 3.5 (2H, dd), 3.8 (3H. s), 6.8 (2H, d), 
7.2 (2H, d); MS miz 248 (M+1). 



Combine l-(4-Methoxy-ben2y])-3-propyl-piperidine (105.2 mg, 0.43 mmol), 
Ethanol (50 mL), 20% Pd(0H)2/C (75.0 mg), and a Hydrogen at 30**C under 50-60 psi for 
12 hours on a Parr shaker. Filter the reaction mixture and then add 5%AcOH/MeOH (3 
mL), 6'(4-Fon'nyl-phenoxy)-nicotinonitrile (Intermediate 51) (40.0 mg, 0.31 mmol), and 
NaCNBHa (83.7 mg, 0.34 mmol). Stir the reaction at room temperature for 72 hours and 



Example 821 

6-|4-(3-Propyl-piperidin-l-y]methyl)-phcnoxy]-nicotinamide 
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then concentrate the reaction mixture under reduced pressure. Add the reaction mixture 
to an sex Column (2g), wash with methanol, and elute with IN NH3 MeOH. 
Concentrate under reduced pressure and flash cliromatograph using 3% IN NH3 MeOH 
in CH2CI2 to give 19.8 mg (18% yield) of the title compound: NMR (500 MHz, 
CDCI3); 0.8-0.9 (4H, m), 1.0-1.4 (5H, m), 1.5-1.8 (4H, m), 1.9.-2.1 (IH, br s), 2.8-3.0 (2H, 
br s), 3.4-3.7 (2H, br d), 6.9 (IH, d), 7.1(2H, d), 7.3-7.5 (2H, m), 8.1 (IH, d), 8.6 (IH, s); 
MSm/z354 (M+l). 

Intermediate 39 
6-(4-Formyl-phenoxy)-nicotinonitrile 
O 




Combine 4'Hydroxyben2aldehyde (8.0 g, 65.5 mmol), 6-Chloronicotinonitrile 
(9.07 g, 65.5 mmol), powdered K2CO3 (13.6 g, 98,3 mmol), and DMA/Toluene (80/240 
mL) in a 500 mL RB flask equipped with a stir, reflux condenser, and a Dean Stark Trap. 
Reflux the reaction mixture for several ljuurs ujider a Nitrogen atmosphere then cool to 
room temperature and quench with sat NH4C] (aq). Add Ethyl acetate to extract the 
product and wash several times with water and then brine. Dry the organic layer over 
Na2S04. Concentrate and flash cliromatograph using 2:1 HexanesiEthyl acetate to give 
13.2 g (88% yield) of the title compound: NMR (500 MHz, CDCla); 7.1(1H, d), 7.3- 
7.4 (2H, m), 7.9-8.0 (3H, m), 8.5 (IH, d), 10.0 (IH, s); MS miz 225 (M+1). 

Intennediate 40 . 
6-(4-Formyl-phenoxy)-nicotinamide 
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Combine 6-(4-Formy]-phenoxy)-nicotinonitrile (3.02 g, 13.5 mmol), powdered 
K2CO3 (0.93 g, 6.7 minol), and DMSG (100 mL) in a RB flask and add H2O2, 30% wt. 
Aq (4.05 mL, 13.5 mmol) by dropwise addition at 0°C. Stir the reaction mixture for 3 
hours allowing it to come to room temperature tlien quench the reaction slowly at O^C 
with water. Extract the product out of the water layer with ethyl acetate several times and 
then wash with brine. Dry over Na2S04 and concentrate under reduced pressure to give 
2.78 g (95% yield) of the title compound: NMR (500 MHz, DMSO); 7.2 (IH, d), 7.3- 
7.4 (2H, m), 7.5 (IH, br s), 7.9-8.0 (2H, m), 8.1 (IH, br s), 8.3 (IH, d), 8.7 (IH, s), 10.0 
(IH, s); MS m/2 243 (M+1). . 

Intermediate 41 
2- { 1 -(4-Methoxy-benzyl)-piperidin-3-yl]-propan-2-'oI 




Combine l-(4-Methoxy-benzyl)-piperidme-3-carboxylic acid ethyl ester (1.36 g, 
4.9 mmol) and THF (10 mL) at -1 O^C (Acetone/ice bath) under a Nitrogen atmosphere. 
By dropwise addition, add Methylmagnesium bromide (6.5 mL, 19.6 mmol). Stir the 
reaction for 3 hours at room temperature and then quench the reaction mixture with sat 

NHUC] (aq) and extract product from the water using Ethyl acetate. Wash the organic 
layer with brine and then dry over Na2S04. Concentrate under reduced pressure and 
flash cliromatograph using 3% IN NH^-MeOH in CH2C12 to give 832.0 mg (65% yield) 
of the title compound: NMR (500 MHz, d-MeOH); 1.1 (6H, d), 1.4-1.7 (2H, m), 1.7- 
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2.0 (4H, m), 2.8 (IH, d), 3.1 (IH, d), 3.4 (1H, s), 3.5 (2H, d), 3.8 {2H, s), 4,8 (3H, s), 6.8 
(2H, d), 7.2 (2H, d); MS miz 264 (M+1). 

Intermediate 42 
3-lsopropylidene- 1 -(4-n)ethoxy-ben2yl)-piperidine 




Combine 2-{l-(4-Methoxy-berL2y])-piperidin-3-y]]-propan-2-ol (0.564 g, 2.14 
nimol) and 1:1 EtaSiHiTFA (8 niL) at room temperature. Reflux the reaction for 72 
hours under a Nitrogen atmosphere and then concentrate under reduced pressure and 
flash cliromatograph using 3% IN NHa-MeOH in CH2C12 to give 400.0 mg (76% yield) 
of the title compound: NMR (500 MHz, CDCI3); 1 .5-1 .6 (8H, d), 2.2 (2H, t), 2.5 (2H, 
br s), 3.0 (2H, br s), 3.5 (2H, br s), 3.8 (3H, s), 6.8 (2H, d), 7.2 (2H, d); MS mIz 246 
(M+1). 

Example822 




6-[4-(3-l$opropy)-piperidjn-l-yIn)ethyl)-phenoxy]-nicotinanilde 

Combine 3-lsopropylidene- l-(4-methoxy-benzyl)-piperidine (227.0 mg, 0.92 
mmol), Ethanol (50 mL), 20% Pd(0H)2/C (75.0 mg), and a Hydrogen at 30°C under 50- 
60 psi for 1 2 hours on a Parr shaker. Filter the reaction mixture and then add 
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5%AcOH/MeOH (3 mL), 6-(4-Formyl-phenoxy)-nicotmonitrile (Intermediate 51) (104.0 
mg, 0.43 mmol), and NaCNBHa (49.0 nig, 0.78 mmol). Stir the reaction at room, 
temperature for 72 hours and then concentrate the reaction mixture under reduced 
pressure. Add the reaction mixture to an SCX Column (2g), wash with methanol, and 
elute with IN NH3 MeOH. Concentrate under reduced pressure and purify by reverse 
phase cliromatography using 5 to 95% 0.001% TFA in CH3CN/H2O to give 37.2 mg 
(1 1% yield) of the title compound: NMR (500 MHz, d-MeOH); 0.9 (6H, dd), 0.9-1.1 
(IH, m), 1.3-1.6 (3H, m\ 1.7-1.9 (3H, m), 1.9-2.0 (IH, m), 2.9 (IH, d), 3.0 (IH, d), 3.5 
(2H, dd), 6,9 (IH. d), 7.1 (2H, d), 7.4 (2H, d), 8.2 (IH, d), 8.6 (IH, s); MS m/z 354 
(M+1). 

Intermediate 43 

1 -[ 1 -(4-Methoxy-benzyl)-piperidin-3-yl]-butan-l-one 

O 




Combine 1 -(4-Methoxy-ben2yl)-piperidine-3-carboxylic acid methoxy-methyl- 
amide (401.0 mg, 1.37 mmol) and THF (10 mL) at O^'C under a Nitrogen atmosphere. 
By dropwise addition, add Propylmagnesium chloride (4.0 mL, 8.22 mmol). Reflux the 
reaction for 5 hours then cool the reaction to room lerhperature and quench the reaction 
mixture with sat NH4C1 (aq) and extract product from the water using Ethyl acetate. 
Wash the organic layer with brine and then dry over Na2S04. Concentrate under reduced 
pressure and add to an SCX (5g) column pre-treated with 5% AcOH/MeOH. Wash with 
MeOH and elute product using IN NH3 MeOH to give 356.0 mg (94% yield) of the title 
compound: 'H NMR (500 MHz, CDCI3): 0.8 (3H, t), 1,3 (IH, qd), 1.4-1.5 (3H, m), 1.6- 
1,8 (IH, m), 1.9 (IH, dd), 2.0 (IH, td), 2.1 (IH, t), 2.4 (2H, t), 2.5-2.6 (IH, m), 2.7 (IH, 
d), 2.9 (IH, d), 3.4 (2H, dd), 3.8 (3H, s), 6.8 (2H, d), 7.2 (2H, d); TLC 4% IN NH3 
MeOHiCHoCb Rr=0.42. . 
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Intermediate 44 



3 -Butyl-l -(4-melhoxy-ben2yl)-piperidine 



N 




? 



Combine l-[]-(4-Methoxy-ben2yl)-piperidin-3-y]]-butan-l-one (356,0mg, 0.95 



mmol), Dielhylene glycol (15 mL), KOH (479.0 mg, 8.54 mmol), and Hydrazine- 
monohydrate (1 .8 mL) ai room temperature under a Niti-ogen atmosphere. Heat the 
reaction mixture to 120^C for 2 hours and then 220°C for 24 hours. Cool reaction to room 
temperature and then pour tlie reaction mixture over sat NH4CI (aq). Extract with Ethyl 
acetate, wash with brine, and dry over Na2S04. Concentrate under reduced pressure and 
flash cliromatograph using 3% IN NH3 MeOH in CH2C12 to give 220.7 mg (89% yield) 
ofthe title compound: NMR (500 MHz, CDC^); 0.7-0.9 (3H, m), 1 .1-1.4 (4H, ra), 
1.5-1.7 (4H, m), 1.7 (IH, d), 1.9 (IH, t), 2.8 (2H, t), 3.4 (2H, dd), 3.6-3.7 (3H, m), 3.8 
(3H, s), 6.8 (2H, d), 7.2 (2H, d); MS mJz 262 (M+1). 



6-|4-(3-ButyI-piperidin-l-yIniethyl)-pl)enoxy]-nicotinamide ^ ^ 

Using a method similar to Example 822, using 3-Butyl-l-(4-methoxy-benzyl)-piperidine 
(220.7 rag, 0.89 mmol) gives 24.6 mg (9% yield) ofthe title compound: NMR (500 
MHz, CDCI3); 0,8-0.9 (4H, m), 1.M.4 (6H, m), 1.5-1.7 (4H, m), LS (IH, d), 1.9 (IH, t). 



Example 822 
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2.9-3.0 (2H, m), 3.5 (2H, dd), 5.9-6.2 (2H, br s), 6.9 (IH, d), 7.1 (2H;d),7.3-7.4 (2H, m), 
8.2 (IH, d), 8.5 (IH, s); MS miz 368 (M+1). 

Intermediate 45 
1 -[ 1 -(Methoxy-benzyl)-piperidin-3'yl]-ethanone 




Using a method similar to Intermediate 43, using Methylmagnesium bromide (7.4 mL, 
22.1 6 mmol) gives 1 .37 g (73% yie]H) of the title compound: NMR (500 MHz, 
CDCI3); 1 .4 (IH, qd), 1 .5-1.6 (IH, m), 1.6-1.7 (IH, m), 1.8-1.9 (IH, m), 2.0 (IH, td), 2.1 
(3H, s), 2.5-2.6 (1 H, m), 2.7 (2H, d), 2.9 (IH, d), 3.5 (2H, dd), 3.8 (3H, s), 6.8 (2H, d), 7.2 
(2H, d); MS ;7z/z 248 (M+1). 

Intermediate 46 
3-Ethyl- 1 ^(4-methoxy-ben2yl)-piperidine 




Using a method similar to Intermediate 44, using ]-[l-(Methoxy-benzyl)-piperidin-3-yl]- 
ethanone (1 .0 g, 4.03 mmol) gives 388.3 mg (42% yield) of the title compound: 
NMR (500 MHz, CDCb); 0.8-0.9 (4H, m), 1.1-1.2 (2H, m), 1.4-1.6 (4H, m), 1.7 (IH, d), 
1.9 (IH, td), 2.8 (2H, t), 3.4 (2H, dd), 3.8 (3H, s), 6.S (2H, d), 7.2 (2H, d); MS mIz 234 
(M-fl). 

Example 824 

6-I4-(3-Ethyl-pjpendin-]-ylmethyI)-phenoxy]-nicotinamide 
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Using a method similar to Example 822, using 3-Ethyl-l-(4-methoxy-ben2yl)-piperidine 
(388.3 mg, 1.66 mmol) gives 45.8 mg (21% yield) of the title compound: 'H NMR (500 
MHz, CDCb); O.S-0.9 (4H. m), 1.1-1.3 (2H, m), 1.4-1.6 (4H, m), 1.7 (IH, d), 1.9 (IH, t), 
2.8 (2H, t), 3.5 (2H, dd), 6.0-6.2 (2H, br s), 6.9 (IH, d), 7.1 (2H, d), 7.3-7.4 (2H, m), 8.2 
(IH, d), 8.5 (Iri, s); MS miz 340 (M+1). 

Example 825 

6-|4-(3,3-Dime1hyl-pipendin-]-ylmelhyI)-phenoxy]-nicotinaniide 




Combine 5%AcOH/MeOH (3 mL), 6-(4-Fonnyl-phenoxy)-nicotinonitrile 
(Intermediate 51) (242.24 mg, 1 .0 mmol), and NaCNBHs (1 13.1 mg, 1.8 mmol). Stir the 
reaction at room temperature for 3 hours and then concentrate the reaction mixture under 
reduced pressure. Add the reaction mixture to an SCX Column (2g), wash m\h 
methanol, and elute with IN NHj MeOH. Concenfi-ate under reduced pressure and purify 
by reverse phase chromatography using 5 to 95% 0.001 % TFA in CH3CN/H2O to give 
168.0 mg (55% yield) of the title compound: 'H NMR (500 MHz, CDCI3); 0.9 (6H, s), 
1.2-1.3 (2H, m), 1.1.5-1.8 (4H, m), 2.0-2.1 (2H, m), 2.2-2.4 (2H,m), 3.4-3.5 (2H,m), 6.9 
(IH. d), 7.1 (IH, d), 7.2 (IH, d), 7.4 (IH, d), 7.5 (IH, d), 8.2 (IH, d), 8.6 (IH, d); MS mIz 
340 (M+1). 
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Example 826 

6-[4-(3-Trinuoromethyl-piperidin-l-ylmelli)l)"phenoxy]-nicotma 

N 

N^O 

Combine 5%AcOH/MeOH (3 mL), 6-(4-Forniyl-phenoxy)-nicotinonitrile 
(Intermediate 51) (120.0 mg, 0.33 mmol), and NaCNBHs (184.0 mg, 0.46 mmol). Stir 
the reaction at room temperature for 12 hours and then concentrate the reaction mixture 
under reduced pressure. Add the reaction mixture to an SCX Column (2g), wash with 
methanol, and elute with IN NH3 MeOH. Concentrate under reduced pressure and 
purify by reverse phase chromatography using 5 to 95% 0.001% TFA in CH3CN/H2O to 
give 46.6 mg (26% yield) of the title compound: NMR (500 MHz, d-MeOH); 1.2-1.4 
(IH, m), 1 .5-1 .7 (IH, m), 1.7-1,9 (IH, m), 1.9-2.1 (2H, m), 2.3-2.5 (IH, m), 2.9 (IH, d), 
3.1 (IH, d), 3.6 (2H, s), 6.9(1 H. d), 7.1 (2H, d), 7,4 f2H, d), 8.2 (IH, d), 8.6 (IH, d1: MS 
w/z380(M+l). 

Example 827 

6-[4-(3-Spiro-|l-(354-dihydro)naphthalene]-pipendin-l-ylmethyl)"phenoxy]- 
nicotinamide 
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Combine 5%AcOHMeOH (3 mL), 6-(4-Formyl"phenoxy)-nicotinonjtrile 
(Intermediaic 5 1 ) ( 1 26.4 nig, 0.52 mmol), and NaCNBH3 (65.3 mg, 1 .04 mmol). Stir the 
reaction at room temperature for 12 hours and then concentrate the reaction mixture under 
reduced pressure. Add the reaction mixture to an SCX Column (2g), wash with 
methanol, and eluie with IN NH3 MeOH. Concentrate under reduced pressure and purify 
by reverse phase chromatography using 5 to 95% 0.001% TFA in CH3CN/H2O to give 
105.2 mg (47% yield) of the title compound: NMR (500 MHz, d-.MeOH); L5-1.8 
(5H, m), 1.9-2.0 (2H. m), 2.1-2.2 (2H, m), 2.3-2:4 (IH, m), 2.5-2.8 (3H, m), 2.9 (IH, d), 
3.3-3.4 (2H, m), 3.5-3.6 (IH, m), 6.9-7.2 (7H. m), 7.3-7.5 (2H, m), 8.2 (IH, d), 8.6 (IH, 
d);MSm/r428(M+l). 
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We claim: 



1. 



A compound of formula (I) 





nrV 



wherein 

each of Xi, Xo, X3, X4, X5, Xa, X7, Xg, X9 and Xjo is C, CH, or N; provided that each of 



alkyny], aryl, C3-C8 cycloalkyl, -Cj-Cio alkylarj'l, heterocyclyl, -Cj-Cio alkylheterocyclic, . 
-arj'lheierocyclyl, -Ca-Cg cycloalkylheterocyclyl, -CpCg alkylC(0)Ci-C8 alkyl, aryl 
C(0)CrC8 alkyK, Cs-Cg cycloaikylC(0)(CH2)n", -Cs-Cg alky]CH(OH)aryl, -C2- . 
Csalky]CH(OH)cycloalkyl, -Co-Cg alkylCH(OH)heterocycIyl Cj-Cg alkylCH(OH)aryl, - 
C-Cg a]kylC(0)heterocyclic, -CpCg aIkylC(0)aryl, cryloxyCrCg alkyl-, benzhydryl, 
fused bicyclic, Ci-Cg alkylflised bicyclic, phenylC(O)-, phenylC(O) Ci-Cg alkyl-, Ci-Cg 
alkoxyC-Cg a]kyl-,-C0(0)CrC8alkyl, -S02C,-C8alkyl, -SOsCrdo alkylaryl, -S02CrC8 
alkylheterocyclic, -CrCs alkyl cycloalkyl, .(CH2)nC(0)0R^ .(CH2)nC(0)R^ - 
{CH2)n,C(0)NR^R^ and .(CH2)niNS02R^ wherein each of the alkyl, alkenyl, cycloalkyl, 
heierocyclic, and aryl groups are optionally substituted with one to five groups 
independently selected from halo, Ci-Cg haloalkyl, CpCg thioalkyl, Ci-Cg alk7l, C2-C8 
alkenyl, aryK -CrCg alkylaryl, -C(0)C]-Cs alkyl, -C0(0)CrC8 alk^l, -SOjCi-Cg alk7l, - 
SOnCrCs alkj'laryl, -SOoCpCg alkylheterocyclic, -CpCg alk-ylcycloalkyl, - 
(CH2)nC(0)0R^, -(CH2)nC(0)R^; and wherein R' and R^ may optionally combine with 
each other, or with 1 , or 2 atoms adjacent to the nitrogen atom to form a 4, 5, 6, or 7- 
niembered nitrogen-containing heterocycle which nitrogen -containing heterocycle may 
further have substituents selected from the group consisting of amino, Cj-Cg alkyl, C2-Cp 



rings A or B has no more than 2 nitrogen atoms; 

EisOorNH; 

V is 1, 2, or 3; 

R' and R" are independently selected from hydrogen, Ci-Cg alkyl, C2-C8 alkenyl, C2-C8 
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alkenyl, Cs-Cg alkynyl, aryl, d-Cs alkylaryl, -C(0)CrC8 alkyl, -C0(0)CrC8 alkyl, halo, 
0X0, Cj-Cg haloalky]; and wherein and may independently attach to the A ring to 
form a 4, 5, 6, or 7-member nitrogen-containing bicyclic heterocycle which nitrogen- 
containing bicychc heterocycle may further have substituents selected from the group 
consisting of oxo, amino, -CrC^ alkyl, -Ci-Cg alkenyl, -C2-C8 alkynyl, aryl, -Ci-Cg 
alk-^'laryl, -C(0)CrC8 alkyl, -C0(0)C]-C8 alkyl, halo, and C-Cg haloalkyl; and wherein 
R^ and R^ are not simultaneously hydrogen; and provided that when v is 2, and R*^ and R^' 
are both hydrogen or CH3, and both A and B rings are phenyl, then the group -NR^R^ is 
not equal to -NHCH2Phenyl; and further provided that when one of R^ or R^ is -CH2CH2- 
optionally substituted phenyl or -CH2CH2-optionally substituted naphthyl, or -CH2CH2- 
optionally substituted 5 or 6 member monocyclic heterocyclic aromatic, and v is 1 , and. 
both A and B rings are phenyl, then R^ and R^ are not simultaneously hydrogen; 
R'^ and R^ are each independently selected from hydrogen, Cj-Cs alkyl, C2-C8 alkenyl, 
C2-Cs alkynyl, aryl, -Cj-Cs alkylcycloalkyl, and -Ci-Cg alkylaryl; 
R"* and R^ are each independently selected from hydrogen, Cj-Q alkyl, Ca-Cs alkenyl, - 
C2-C8 alkynyl, -C]-C8 alkoxyalkyl, Cj-Cg thioalkyl, halo, CrCg haloalkyl, -CpCg 
alkoxyhaloalkyl, aryl, -Ci-Cg alkylaryl, -C(0)CrC8 alkyl, or -C(0)0C)-C8 alkyl, -Cj-Cg 
alkylamino, -C-Cg alkylcycloalkyl, .(CH2)nA0)CrCs alkyl, and (CH2)nNR^R^ wherein 
each R'* or R^ is attached to its respective ring only at carbon atoms, and wherein y is 0, 1, 
2, or 3: and wherein 2 is 0, 1 , 2, or 3; 

R* and R' are each independently selected from hydrogen, Ci-Cg alkyl, Cs-Cg alkenyl, C2- 
Cs alkynyl, -C(0)Cj-Cs alkyl, hydroxy, Cj-Cg alkoxy, -SOjCj-Cg alkyl, S02C]-C8 
alkylaryl, -SO2C1-C8 alk>'lheterocyclic, aryl, -Ci-Cg alkylaryl, C3-C7 cycloalkyl, -CpCc 
alkylcycloalkyl, -(CH2)nC(0)R^ -(CH2)nlC(0)NR^R^ and -(CH2)n,NS02R^ wherein each 
of the alkyl, alkenyl, and aryl groups are optionally substituted with one to five groups 
independently selected from Ci-Cs alkyl, C2-C8 alkenyl, aryl, and Cj-Cs alkylaryl; and 
wherein R^ and R^ may independently combine with each other, and with the nitrogen 
atom to which they are attached or with 1, or 2 atoms adjacent to the nitrogen atom to 
form a 4, 5, 6, or 7-membered nitrogen containing heterocycle which nitrogen containing 
heterocycle may optionally have substituents selected from the group consisting of oxo, 
Cj-Cs alkyl, C2-C8 alkenyl, Cn-Cg alkynyl, aryl, -CrCg alkylaryl, -C(0)CrC8 alkyl, - 
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C0(0)CrC8 allcyl, hydroxy, Ci-Cg alkoxy, -CpCg alkylamine, amino, halo, and 
haloalkyl; 

is hydrogen, Cj-Cg alkyl, C2-C8 alkenyl, Cj-Cg alkylaryl, -C(0)CrC8 alk^l, or - 
C(0)0Ci-C8 alkyl; and wherein n is 0, 1, 2, 3 or 4 and m is 1, 2, or 3; 
or a phaiTnaceutically acceptable salt, solvate, enantiomer, racemate, diastereomer or 
mixture of diastereoniers thereof. 

2. The compound according to claim 1 wherein the A-ring is selected from 
the group consisting of phenyl, pyridine, pyrimidine, pyrazine, and pyridazine. 

3. A compound according to Claim 1 wherein the B-ring is selected from the 
group consisting of phenyl, p)Tidine, pjTimidine, pyrazine, and pyridazine. 

4. A compound according to Claim 1 wherein the A-ring is phenyl and the B 
ring is pyridinyl. 

5. A compound according to Claim 1 wherein the A ring is phenyl and the B 
ring is pyrazinyl. 

6. A compound according to Claim 1 wherein the A-ring is pyridinyl and the 
B-ring is phenyl, 

7. A compound according to Claim 1 wherein both rings A and B are 
pyridinyl. 

8. A compound according to Claim 1 wherein both rings A and B are phenyl. 

9. A compound according to any one of Claims 1 to 8 wherein E is an 
oxygen atom. 

1 0. A compound according to Claim 1 wherein y is 0, 1 , or 2, and R"* is 
independently selected from the group consisting of hydrogen, fluoro, chloro, bromo. 
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methoxy, ethoxy, methyl, ethyl, isopropyl, trifluoromethyl, trifluoromelhoxy, phenyl, and 
benzyl. 

11. A compound according to Claim 1 wherein z is 0, 1 , or 2, and is 

independently selected from the group consisting of hydrogen, fluoro, chloro, bromo,, 
metlioxy, ethoxy, methyl, ethyl, isopropyl, trifluorom ethyl, trifluoromethoxy, phenyl, and 
benzyl. 



12. A compound according to Claim 1 wherein R and R are each 
independently selected from the group consisting of hydrogen, methyl, ethyl, propyl, 
isopropyl, phenyl, 




and wherein n is 1 , 2, or 3. 

13. The compound according to any one of Claims 1 to 12 wherein R^ and R^ 
are each independently selected from the group consisting of hydrogen, methyl, ethyl, 
propyl, isopropyl, phenyl, provided that when one of R' or R^ is •CH2CH2-optionaIly 
substituted phenyl or -CHsCHs-optionaJly substituted naphthyl, or -CH2CH2-optionally 
substituted 5 or 6 member monocyclic heterocyclic aromatic, and v is 1, and the B ring is 
phenyl, then R** and R' are not simultaneously hydrogen. 
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14. A compound according to any one of Claims 1 to 12 wherein E is an 
oxygen atom, and are each hydrogen provided that R^ and R^ are not 
simultaneously hydrogen and further provided that when one of R^ or R^ is -CH2CH2- 
optionally substituted phenyl or -CH2CH2-optiona]ly substituted naphthyl, or -CH2CH2- 
optionally substituted 5 or 6 member monocyclic heterocyclic aromatic, and v is 1. the B 
ring is not phenyl. 

15. A compound according to any one of Claims 1 to 12 wherein v is 1 or 2. 

16. A compound according to any one of Claims 1 to 12 wherein v is 1. 

17. A compound according to any one of Claims 1 to 12 wherein vis 2, m is 1, 
n is 1, y is 0 or 1 and 2 is 0 or 1, 

1 8. A cornpound selected from the group consisting of: 
6- {4-[(3-Methyl-butylamino)-methyl]-phenoxy} -nicotinamide 



5- [2-Fluoro-4-[(3-methyl-butylamino)-methyl]-phenoxy}-pyra2ine-2-carboxamide 



6-(2-Fluoro-4-{[2-(tetrahydro-pyran-4-yl)-ethylamino]-methyl}"phenoxy)-nicotinamide 





F 



5-(2-Methoxy-4-pentylarriinomethyl-phenoxy)-pyra2ine-2-carboxamide 



O 
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6-(2,3-Difluoro-4-pentylaminoniethyl-pherioxy)-nicotinamide 

O 




5-(4-{[2-(4-Fliioro-phenyl)-ethylamino]-methyi}-2-methoxy-phenoxy)-p>'razine-2- 
cavboxainide 




CH3 

5-{4-[(4,4-Dimethyl-penty]amino)-methyl]-2-methoxy-phenoxy}-pyrazine-2- 
carboxamide 

O 



H,C. 



H3C 



CH, 

5-(2-Methoxy-4- {[2-{tetrahydro-pyran-4-yl)-ethyIamino]-meihy] } -phenoxy)-pyra2ine-2- 
carboxamide 





LI 



0 N 



5-{4-[(3,3-DimeihyI-butylamino)-methyI]-2-fiiioio-phenoxy}-pyrazine-2-carboxamide 

CH, O 
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5-(2'Fluoro^" { [2-{tetrahydro-pyrai>4-yl)-ethy]amino]-methyl} -phenoxy)-pyra23ne-2^ 
caiboxamide 



6- {2-Methyl-4-[(3-nielhyl-biitylamino)~m€thyl]-phenoxy} -nicotinamide; methanesulfonic 
acid salt 




5-(2-Methyl-4-{[2-(tetrahydro-pyran-4-y])-elhy]amino]-methyl}'phenoxy)-pyra2ine-2- 
carboxamide 



CH3 



6-{4-[(3,3-Dimetbyl-buty]amino)-methyI]-2-fluoro-6-methoxy-phenoxy}-nicotinam 

' CH3 H 




5-(2-F]uoro-4-pentylaminomethy]-phenoxy)-pyra2ine-2-carboxamide 

O 



HJ 



3-Chloro-4-{4-[(3,3-dimethyl-butylaTnino)-methyl]-phenoxy}-benzamide 

Q 



H3C 



H3C 



H,C 




CI 
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6-(4-{[2-(Tetrahydro-pyran-4-yl)-ethylamino]-meihyl}-phenoxy)-nicotinamide 

O' ^ Q 




6-{4-[2-(3,3-Dirnethyl-buty]amino)-ethy]]-2,6-difluoro-phenoxy}-nicotinamide 

O 




6-{2-Chloro-4-[(3-methyl-buty]amino)-methy]]>pbenoxy}-nicotinarnide 



CH, 





O N 



CI 



3,5-Difluoro-4- {4-[(3-nielhy]-buty]amino)-methy]]-phenoxy} -benzarnide . 

O 



CH3 




IMH2 



6-{2,3,6-Trifluoro-4-[(3-methy]-butylaiiiino)-methyl]-phenoxy} -nicotinamide 

0 



CH3 

^ H 




6-{2,6-Difluoro-4-[(3-methy]-butyIamino)-niethy]]-phenoxy} -nicotinamide 




3-F]uoro-4-{4-[(3-methyl-butylamino)-inethyl]-phenoxy}-be.n2amide 
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and a pharmaceutically acceptable salt, or solvate thereof. 

1 9. The compound 6- {4-[(3-Methyl-butylamino)-methyl]-phenoxy}- 
nicotinamide 




> 



or a pliarmnceutically acceptable salt, or solvate thereof. 

20. The hydrochloric acid salt of the compound 6-{4-[(3-Methyl-butylamino)- 
methyl]-phenoxy} -nicotinamide 




2 1 . The compound 5-(4- {[2-(4-Fluoro-phenyl)-ethy]amino]"methyl}-2' 
methoxy-phenoxy)-pyrazine-2-carboxamide 




or a phai maceutically acceptable salt, or solvate thereof. 

22. The compound 5-(2-Methoxy-4-pentylaminomethyl-phenoxy)-p>Tazine-2- 
carboxylic acid amide 




or a pharmaceutically acceptable salt, or solvate thereof. 
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23. The compound 5-(2-Methoxy-4-{[2-(tetrahydro-pyran-4-yI)-ethylamino]- 
methy]) -phenoxy)-pyra2ine-2-carboxaiTiide 




or a phaiTnaceinically acceptable sail, or solvate thereof. 

24. The compound 6-(2-FiuoiO-4-{[2-(ieua]'iydfo-pyran-4-yl)-cihyjamino]- . 
methyl} -phenoxy)-nicotinamide; Tnethanesu]fonic acid sah 




O 



25. A compound according to any one of Claims 1 to 1 8 wherein the 
pharmaceutical! y acceptable salt is the hydrochloric acid salt, the methanesulfonic acid 
salt, hydrobromide sah, the bisulfate salt or tartaric acid s^ih. 

26. A phannaceutica] composition comprising a therapeutically effective 
amount of a compound according to any one of Claims 1 to 24 in association with a 
carrier, diluent and/or excipienl. 

27. A method for blocking a mu, kappa, delta or receptor combination 
(heterodimer) thereof in mammals comprising administering to a mammal requiring 
blocking of a mUj kappa, delta or receptor combination (heterodimer) thereof, a receptor 
blocking dose of a compound according to any one of Claims 1 to 24, or a 
pharmaceutically acceptable salt, enantiomer. racemate, mixture of diastereomers, or 

. solvate thereof. 
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28. . A method of treating or preventing obesity and Related Diseases 
comprising administering a therapeutically effective amount of a compound of formula 11 
wherein formula II is represented by the sti'ucture 



R 



(A, ''''' 




Iff 



(n) 

wherein 

each of Xj>, X2-, Xy, X4', X5', Xe^ Xv, Xg*, X9. and Xio> is C, CH, or N; provided that 
each of rings A' or B* has no more than 2 nitrogen atoms; 
E'isOorNH; 
vis 0,1, 2 or 3; 

R' and R* are independently selected from hydrogen, Ci-Cg alkyl, Co-Cg alkenyl, Cj-Cg 
alkynyl, aryl, Cs-Cg cycloalkyl, -Ci-C)o alkylaryl, heterocyclyl, -Ci-Cjo alkylheterocyclic, 
-arylheterocyclyl -Cj-Cg cycloalkylheterocyclyl, -CrCg alkyl C(0)Cj-Cs alkyl, aryl 
C(0)Cj-Cg alkyl-, Ca-Cg cycloalky]C(0)(CH2V, -C^-Cs alkylCH(0H)aryl,^C2- 
Csalky]CH(OH)cyc]oalkyl, -C2-C8 alky]CH(OH)helerocyclyl C2-C8 alky]CH(0H)ai7l, - 
CrCg a]kylC(0)heierocyc]ic, -Ci-Cg alky]C(0)aryl, ar>^loxyC|-C8 alkyl-, benzhydryh 
fused bicyclic, CrQ alkylfused bicyclic, pntrr.ylC(0>, phenylC(O) Ci-Q alkyl-, Ci-Cg 
alkoxyCrCg alkyl-,-C0(0)CrC8a]kyl, -SOjCi-Cgalkyh -SO2C1-CJ0 alkylarj'l, -SOjCrCg 
alkylheterocyclic, -d-Cg alkylcycloalkyl, -(CH2)nC(0)0R^ -(CH2)nC(0)R^ - 
(CH2),t.C(0)NR^rI and -(CH2)n.NS02R^; wherein each of the alkyl, alkenyl, cycloalkyl, 
heterocyclic, and aryl groups are optionally substituted with one to five groups 
independently selected from halo, Ci-Cg haloalkyl, Cj-Cg thioalkyl, Ci-Cg alkyl, C2-C8 
alkenyl, aryl, -CrCg alkylai^l, -C(0)Ci-C8 alkyl, -C0{0)C]-C8 alkyl, -SOaC-Cg alk-yl, - 
S02Ci-C8 alkylaiyl, ^SOjCrC^ alkylheterocyclic, -Ci-Cg alkylcycloalkyl, - 
(CH2)„C(0)0R^ -(CH2)nC(0)R^ and wherein R'' and R'* may optionally combine wiUi 
each other, or with 1, or 2 atoms adjacent to the nitrogen atom to form a 4, 5, 6, or 7- 
membered nitrogen-containing heterocycle which nitrogen -containing heterocycle may 
further have subslituents selected from the group consisting of amino, Ci-Cg alkyl, C2-C8 
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alkenyl, C2-Cs alkyny], aryl, Ci-Cs alkylaryl, -C(0)Ci-C8 alkyl, -C0(0)CrC8 alkyl, halo, 
0X0, Ci-Cs haloalkyl: and wherein R^* and may independently attach to the A' ring to 
form a 4, 5, 6, or 7-member nitrogen- containing bicyclic heterocycle which nitrogen- 
containing bicych'c heterocycle may funher have substituents selected from the group 
consisting of oxo. amino, -Cj-Cg alkyl, -02-08 alkenyl, -C2-C8 alkynyl, aryl, -Ci-Cg 
alky]ar)'l, -C{0)CrC^ alkyl, -C0(0)C]-C8 alky], halo, and Cj-Cs haloalkyl; provided that 

and R^ are not simultaneously hydrogen; and provided that when v is 2, and R^^ and 
R-^^ are botl:) hydrogen or CH3, and both A' and B' rings are phenyl, then the group - 
NR' R' is not equal 10 -NHCH2Phenyl; and further provided that when one of R^' or R^* 
is -CH:CH:"Opiionjlly substituted phenyl or -CH2CH2-optionally substituted naphthyl, or 
-CH2CH2-optiona]|\' substituted 5 or 6 member monocyclic heterocyclic aromatic, and v 
is 1 , and both A' and B' rings are phenyl, then R^ and R^ are not simultaneously 
hydrogen; 

R^' and R^*' are each independently selected from hydrogen, CrCg alkyl, Ca-Cg alkenyl, 
C2-Cg alkynyl, aryl, -CrCs alkyl cycloalkyl, aryl, and -Cj-Cg alkylaryl; 
R"*' and R^' are each independently selected from hydrogen, Ci-Cg alkyl, C2-C8 alkenyl, - 
C2-CS alkynyl, -Ci-Cg alkoxyalkyl, Cj-Cs thioalkyi, halo, d-Cg haloalkyl, -Cj-Cg 
alkoxyhaloalkyh aryl, -Cj-Cg alkj'laryl, -C(0)CrC8 alkyl, or -C{0)0CrC8 alkyl, -d-Cg 
alkylamino, -C,-Cg alkylcycloalkyl, -(CH2)mC(0)C]-C8 alkyl, and .(CH2)nNR^R^ 
wherein each R^ and R^ is attached to its respective ring only at carbon atoms, and 
wherein y is 0, 1, 2, or 3: and wherein z is 0, 1, 2, or 3; 

R^ and R^* are each independently selected from hydrogen, CrCg alkyl, C2-C8 alkenyl, 
C2-C8 alk>'nyl -C(0)C,-C8 alkyl, hydroxy, Ci-Cg alkoxy, -SO2C1-C8 alk7l, S02C]-C8 
alkylaryl, -S02CrCs alk7lheterocyc]ic, aryl, -CpCg alkylaryl, C3-C7 cycloalk-yl, -Cj-Ce 
alkylcycloalkyl, -(CH2)„C(0)R^ .(CH2)mC(0)NR^R^ and -(CH2)mNS02R^ wherein each 
of the alkyl, alkenyl, and aryl groups are optionally substituted with one to five groups 
independently selected from Ci-Q alkyl, Cn-Cj; alkenyl, aryl, and CpCg alkylaryl; and 
wherein R^ and R^ may independently combine together, and with the nitrogen atom to 
which they are attached or with 1, or 2 atoms adjacent to the nitrogen atom to form a 4, 5, 
6, or 7-membered nitrogen containing heterocycle which nitrogen containing heteiocycle 
may further have substituents selected from the gi oup consisting of Cj-Cs alk^l, C2-C8 
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alkenyl, C2-C8 alk^oiyl, phenyl, -Ci-Cg alkylaryl, -C(0)CrC8 alkyl, -C0C0)CrC8 alkyl, 
hydroxy, -Cj-Cg alkoxy, halo, and haloalkyl; 

is hydrogen, Cj-Cs alkyl, Cj-Cg alkenyl, Ci-Cs alkylaryl, -C(0)C]-C8 alkyl, or - 
C(0)OCrCg alk-}'!; wherein n is 0, 1 , 2, 3 or 4 and wherein m is 1, 2 or 3; 
or a phamiaceutically acceptable salt, solvate, enantiomer, racemate, diastereomers or 
mixtures thereof. 

29. A method according to Claim 28 wherein the Related Diseases is selected 
from the group consisting of diabetes, diabetic complications, diabetic retinopathy, 
atherosclerosis, hyperlipidemia. h>'pertrig]ycemia, hyperglycemia, arid 
hj'perlipoproteinemia. 

30. A metliod of treating and/or preventing diseases related to obesity 
including irritable bowel syndrome, nausea, vomiting, obesity-related depression, 
obesity-related anxiety, smoking and alcohol addiction, sexual dysfunction, substance 
abuse, drug overdose, addictive behavior disorders, compulsive behaviors and stroke, 
comprising administering a therapeutically effective amount of a compound of formula I 
or II. 

31. Use of a compound of formula I according to any one of Claims 1 to 24 or 
?. compound of formula II according to Claim 28 in the manufacture of a medicament for 
the treatment arid/or amelioration of the symptoms associated with obesity and Related 
Diseases. 

32. .A method of n eating and/or preventing obesity and Related Diseases 
comprising administering a therapeutically effective amount of a compound of fomiula I 
or II to a patient in need thereof. 

33. A method of suppressing appetite in a patient in need thereof, comprising 
administering a therapeutically effective amount of a compound of formula I or II. 
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34. . A method of effecting weight loss in an obese patient comprising 
administering an effective amount of a compound of formula I or formula II or • 
phannaceutically acceptable salt, solvate, racemate or enantiomer thereof. 

35. Use of a compound according to Claim 1 8 for the treatment of obesity . 
comprising administering an effective dose of said compound to a person in need thereof. 

36. Use of a compound according to Claim 1 8 for the treatment of weight loss 
comprising administering an effective dose of said compound to a person in need thereof 

37. Use of a compound according to Claim 19 or 20 or 21 or 22 or 23 or 24 for 
the treatment of obesity comprising administering an effective dose of said compound to 

a person in need thereof. 

38. A pharmaceutical composition for the treatment and/or amelioration of the 
symptoms associated with obesity and Related Diseases, containing as an active 
ingredient a compound of formula 1 according to any one of Claims 1 to 24 or a 
compound of fonnula 11 according to Claim 28. 
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Present Claim 1 relates to an extremely large number of possible 
compounds. In fact, Claim 1 contains so many options, variables, possible 
permutations that a lack of clarity (and conciseness) within the meaning 
of Article 6 PCT and/or disclosure within the meaning of Article 5 PCT 
arises to such an extent as to render a meaningful search of the Claim 1 
impossible. The Claim 1 can in no way be considered to be a reasonable 
generalisation of the actual examples since it include numerous 
possibilities which cannot be considered as equivalents, homologues or 
analogues of the tested examples. Consequently, the search was carried . 
out for those parts of the application which do appear to be clear 
(concise and supported by the examples), namely for the compounds of 
formula lb (as defined in the desciption page 547). It is pointed out 
that all the compounds claimed by the present Claims 18-24 as well as all 
the tested compounds fall under general structure lb. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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1. [x] Claims isJos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 27-30, 32-37 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. [m Claims Nos.: " 

because they relate to parts of the international Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. n~j Claims tslos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a}. 
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This International Searching Authority found multiple Inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' — ' searchable claims. 



2. I As ali searchable claims could be searched without effort justifying an additional fee, this Authority did not invite paynrient 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Searcti Report 
' — ' covers only those claims tor which fees were paid, specifically claims Nos.: 
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No required additional search tees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
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The additional search fees were accompanied by the applicanf s protest 



I I No protest accompanied the payment of additional search fees. 
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